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Observations on Subterranean Temperature. 

By WILLIAM JORY HENWOOD, F.R.S.; F.G.S.; 

MEMBBB OF THB OBOLOOICAL 80CIBTY OF FBANCB; 

PBBSIDBWT OF THB BOT AL INSTITUTION OF CORNWALL ; 

60XBTIXB HBB MAJB8TT*B A8SAY-MABTB& OF TIN IN THB DUCHY OP CORNWALL ; 

XBMBBB OF THB BOCIBTY. 

The first series of results* recorded in the following 
columns, was obtained in an absolutely dry f — though 
a deep — mine, by placing the thermometers in holes 
which had sometime before been purposely bored in 
the several limestones ; * all others were determined in 
streams of water immediately as they issued J from 
the various rocks and veins. 

• Po8iea, p. 725. 

f *' It is in the solid rock tliat the hest obserTations, and those most suited to 
the purpose of philosophical reasoning, are to be obtained." 

Fhtllifs, Reporta of the Britiah AssocicUion, y. (1836)» p. 292. 

^ *' I am disposed to attach most importance to observations on springs of 
waiter, not coming from the roofs of galleries, or evidently proceeding from 
higher parts of the mines." — Fox, Cornwall Geol, Trans., iii. p. 320. 

** After most careful consideration of the subject, and consultation with others 
wbo have also been engaged in this enquiry, it has been thought best to confine 
the observations, as much as possible to the temperature of the streams of water 
immediately issuing from the unbroken portions of the rocks and veins. The 
reasons for this preference are ; — that the temperature of the air in mines is 
affected, not only by the presence of the workmen, the combustion of candles, 
and the explosion of gunpowder, but also by the warm or cold air which is 
brought to the same spot by the varying directions of the currents underground, 
which are more or less inflaenced by the changes of wind at the surface ; that 
the rocksy fbrnung the sides of the shafts and levels, must, to a certain extent, 
partake of the temperature of the air circulating through them, and, of course, 
be affected by its changes ; — and that the water flowing through, or standing in 
pools in the levels, is exposed to the same modifying causes, and probably also, 
warmed by the workmen who frequently stand in it." 

Hbnitood, 76id, y. pp. 387*-8. 
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CHILI. 

PbOTIVOB of AtACAXA. — DbPASTXBNT op COPIAPtf 

D18TBIOT OP CKAJifABOiLLO. Long. 70° 80' W., Lat, 27° 15' 8. 

Mine of Cohrada.* * Elevation of the surface about 
3,660 feet above the Pacific; t 1>750 feet above the 
plain. J 

The first, ^third, and fifth strata are of limestone ; § 

„ second, and fourth „ „ homblendic rocks. § 

The lodes yield silver and many of its ores in great 
abundance ; beside iron-pyrites and blende in smaller 
proportions.il 

The extremes of temperature during the year hare been considered 52° — 68°; % 

„ has been estimated at 

about .... 64°.« 

from the 9th to the 15th of June, 

1857, was 89"'5-66''*5 ; ft 

,, mean », „ ■ „ about .... 48°'5.tt 



mean 



The range 



>» 



»» 



♦ Ante, p. 90 ; TabU HI. ; Ph 7., IL 

t Domeyko, AnnaJes det Mine$, 4me 86rie, ix. p. 433. Henwood, Reporit of 
ihB Royal InstUution of Cornwall, xxxix. p. 15; Bdin, New PhU, Journal^ tii. 
N.8. p. 147. 

t Henwood, Reports of th$ Royal TnstUuHon of Cornwall, xxxiz . p. 15 ; Edin, 
New PhiL JouTfuU, vii. k.b. p. 147. 

I Domeyko, Annalee dee Minee, 4me S6rie, tx. pp. 435-— 40. Ante, pp. 69, 79. 

I Domeyko, AimdUe dee Minee, 4me S6rie, ix. pp. 441 — 58. Ante pp. 86 — 
118. 

^ *' Le dimat de cette montagne est tr^s-doux et temp^r^ ; mais il n'y pleut 
que tons 8^9 ans. « 4t « II est rare que le thermom^tre y monte i plus de 
20° C. [68° F.] & rombre» et qu*il descende au dessotis de + 9° [52** F.]." 

DoMBTXO, Annalee dee Minu, 4me S^rie, ix. p. 483. 
«• Keith Johnston, Atlae of Phyeieal Phcenomena, PL XVJIL 
tt Temperature in the shade at the surface of the Colorada mine : — 





Date. 


7A.V. 


A.H. 


Noov. 


8A.X. 


Of.x. 


Op.v. 


1857, June 


9th 


68-5 

• • 
44* 
39-5 
39-8 
42-8 


62-8 

61- 

46-8 

45* 

43-8 

42- 

43-8 




66*5 
63-8 

• . 
48- 




61-6 

• • 

• • 
46' 




56-5 

.. 

44- 
42- 





10th 

11th 

12th 


50-5 
48-S 




13th 


42* 




14th 


41*8 




16th 










Highest . 
Lowest 




68-6 
39-5 
44-9 


62-8 

42* 

49-3 


66-6 

48- 

661 


61-6 

46- 

68-8 


56-5 

42- 

47-5 


50*5 


\ % #e 0a •90# aa •• •••• mm 


41-8 


Means « 


***** «••• !••• •••••• 


45-8 
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The stations at which observations were made, 
and the temperatures observed underground, were the 
following : — 



Locality. 



I- 



lit Limestone ; between Waring^s i ( and the Colorada lode 

lode on the £. ii on the W. 

2nd lamestone ; ,, „ 

; at the bottom of the shaft 



• • • a • • 



»> 



3rd Limestone ; E. side (waU) of the i r an unfrequented part 

Colorada lode ....)( of the mine 



• • • • 



>f 



«» 



n 



: a frequented part of 
the mine 



46* 
127- 
150- 

227- 






a 



•ag>| 

255 



64*8 
67-6 
67- • 

72- 

74-6 



e 

66- 

66-75 

66- 

76- 

76-6 



BRAZIL. 

FBOTINCai 07 MiNAB GbRABS, — DlSTKICT OF RlO DAS YbLHAS, — 

Pabxss ov Covgomhab di Sabara' ; Long. 43^ 50' W., Lat 19^ 58' 20' S. 

Mine of Morro Velho.* Elevation of the surface 
about 3,250 feet above the sea. 

Wrought in clay-slate. 



*' If, in the absence of obserrationB at midnight, and at 3 a.m., we assume the 
mean temperatures at those hours to have been 45^, which at this season cannot 
be wide of the truth ; we have an ayerage of about 48"* 5 during the twenty- 
four hours. 

*< On the 11th of June the thermometer stood at 53°'8 in the shade at noon. 
,1 H 66^'8 „ sunshine ,, . 

** On that day and on the 15th of June much rain fell.*' 

Hbwwood, Beports of the Royal InHitution of Comtoallj zxxix. p. 15 ; 
Edin, New Phil, Journal, tii. m.8. p. 148. 

* ** This observation, made at the bottom of the shaft, where the draught was 
rery great, oughtj perhaps, to be excluded from the general average."— 7&tW. 



t Yon Bsehwege, PhUo BranUemit, t xyi. Caldoleugh, JYavele in BraMtl, 
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The metalliferous deposit affords enormous quan- 
tities of auriferous iron-pyrites, beside much smaller 
proportions of arsenical-pyrites and copper-pyrites ; * 
in vein-stones of quartz and quartzose slate.f 

From July, 1868, to June, 1869, the temperature 
at the surface ranged from 40'' to 86^ and averaged 
66^-844 

The temperatures in the same, and in different, 
parts of the mine § at various times, are shown in the 
following columns : — 



LocaUtles. 



Water issuing i ^^^^^ 
from the ) ^ ^ 



js a 



12- 



Loealities.|| 



Bahil.lji I Cachoeira.i 
Periods. 

A^ 



•■2 

n 



»^ 



'A 



i 



a 









Temperatures. 



if 



o 



64- 



O I o 

68-75 



66*12 



69-25 



II. pp. 271 — 4. Ton Spix und von Martius, Reise en-Brasilient ii. pp. 417 — 18. 
Saint Hilaire, Voyage dans le district des Diamana, i. p. 169. Gardner, TraveU 
in Braxily p. 496. Claussen, BttUetins de VAcademie Royale de Bntxellet^ viii. 
Ire partie, p. 323. Whitney, MetaUie Wealth of the United States, pp. 111->12. 
Burton, Exploration of the Highlands of the Brazil^ i. p. 251. Phillips (J. A.), 
Mining and Metallurgy of Gold and Silver, pp. 80 — 3, 210 — 20. Hen wood, 
ComtoaU Geol. Trans., ti. p. 143 ; London, Edinburgh, and Dublin Phil Mag,; 
drd Series, zxy. p. 343 ; Ante, pp. 184—209. 

* Hen wood, ComvxiU Geol. Trans., Ti. p. 144; London, Edinburgh^ and 
Dublin Phil, Mag,, 3rd Series, xzv. p. 344 ; Ante, pp. 194--8. 

fibid, 

X John Hockiny Esq., Chairman of the Saint John d*el Bey Company, M.S. 

§ ** Temperature at 7 metres [S'8 fms.l below the surface 20'*-65 C. [69**17 F.l 

271-6 „ [148-5 „ ] „ 27''-22 .. ." [8^ „ ] 

BuBTON, Exploration of the Highlands of the Brazil, i. p. 251, Note. 

g Henwood, Cornwall Geol, Trana,, vi. p. 144, PI. I.; London, Edinburgh, 
and Dublin Phil. Mag., 3rd Series, xxv. pp. 384 ; Ante, pp. 188—90, PI. IIL; 
Proceedings of the Royal Geological Society of Cornwall, 24th Oct., 1865. 

S For these observations the writer is indebted to the cordial co-operation of 
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LocftUtiet. 



Water isiQingi 

iram the i rock npper side (hang- 
itiff'ioaU) S. of metal- 
Uferovs deposit • • • • 



ii 



tt 



It 



metalfiferoiui deposit • 

rock lower side (7^^ 
VKtilJ N. of metal- 
liferous deposit . • . • 



If 



it 



tt 



• • 



rock upper side (hanp- 
ing-wit) S. of metal- 
liferous deposit .. •• 
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»» 



f> 



metalliferous deposit . 



28*5 
i5' 

58*6 
77- 

146- 
150* 
156- 



LocalMM. 

A 



BuhH. I Caehoein. 
Periodi. 

Au 



1^ 
^1 



s? 



it 



-5 






^1 

"I 



TempciaitaTef. 
\ 



68-* 



Water eoDeoted at the bottom of the 
Bngine-shaft 



•••••••••••••••• 



160 



6l-5 



66* 



67- 



65- 



69*5 



69-» 



•■• 



72-* 
69-05 



60-16 

72-e 
70-8 

71-5 



FASI8H ov Oabthb' ; Long. iS"" 30' W., Lat 19^ 58' SO"" S. 

Mine of Gongo Soccf Elevation of the surface 
about 8,360 feet above the sea. 



J. N. Oordon, Esq., Resident Superintendent of the mine, and to the kindness 
of John Hockin, Esq., Chairman of the Saint John d'el Key Mining Company. 

* ** At the celebrated gold-mine of Morro Velho, in Brasil, situate at a height 
of 3250 feet abore the sea, and opened in day-slate ; the water issuing from the 
rock at 45 fathoms depth, observed in 1843, had a temperature of 69° ; that at 
the bottom of the mine in 1863 and 1864, at 145 and 155 fathoms deep 72^. 
These temperatures were quite independent of the warm rains a little before and 
after Christmas, which make themselves felt all the way down the engine- 
shafts." — SiCTTH (Presidential Address to the Geological Society of London in 
1868), Quarterhf Journal of the Oeohgical Society, xziy, p. Ixxzvi., Note. 

t Von Eschwege, Pluto Branlienaia, pp. 311— >44. Gardner, Travela in Brazil^ 
p. 491. Claussen, Buttetint, de FAcad^iB Royals de Brttxelles, Tin. Ire Partie, 
p. 327. Whitney, MetaUic Wealth of the United States, p. 111. Phillips (j. A.), 
Minwff and MetaHhtrgy of Gold and Silver^ p. 84. AnU, pp. 248^96, Pt. IV. 
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Wrought, for the most part, in (Jacotinga^) iron- 
glance mixed with black, brown, and yellowish earthy 
iron-ore, as well as with friable black manganese 
and both buff-coloured and pearl-white talc ; in some 
places, however, the iron-glance is replaced by quartz. 

From (9,459) observations, made at intervals of 
three hours, it was ascertained, that during 1845, 
1846, and 1847 the temperature, at the surface, ranged 
from 40*-8 to 9P'7, and averaged about 66*-5.t 

Streams issuing from the ground have, at different 
times, been found of the undermentioned temperatures. 





1^' 


Temperataret. 


LoetUttek 


1843. 
October. 


1845. 
Jolj. 


The water issuing from a low hill S. of the Talley, — 
passes through an ancient, long-abandoned, drift, — 
some 20 fathoms above the horizon of the adit (48 
ikthom) Uf^H in the mine, and supplies a well 
(which is protected from both direct and reflected 
sunshine) varied at different times r • 

Water issuing from the pumps at the (48-fin.) adU UnelX 

»f >i n i» X 

„ „ auriferous C/aoo(ifi^a^ formation 

„ \ a large stream out of earthy brown Iron-ore 
and quarts, which represents the auriferous 
fJocotifUM i formation. B. •••••••■•••••• 


• • 
84} 

• • 

• • 

41* 


e 
• • 

67- 

• • 

• • 

68- 


o 

67*8-68- 

67- 
67*1 

66*6 







* Ton Eschwege, Phtto Braailien$is, p. 311. Hocheder, Report of the Imperiai 
Brazilian Mining Asaociationf xv. p. 54. Henwood Comwatt Oeol. TVana., vi. 
pp. 227,-94; Ante, pp. 214,— 19,— 21,— 3,— 8,— 42,— 4,— 6,— 54,— 6,-8,— 
68,-5. 

t Henwood, London, Edinburgh^ and Dublin Phil, Mag,^ 3rd Series, xxvxil. 
pp. 364—8 ; xzx. pp. 361—4 ; xxxn. pp. 422—5 ; Table XXX. 

X This drift is 48 fathoms deep at Lyon'e shaft, but is 

only 84 „ „ Veeege (Engine) shaft. 

Ante, Table VIIL, Voted; PI. IV.^ Fig. 1, 2. 
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LooftUtlM. 



Water, a small stream from iron-glance and quarts 

(Itabirite) overlying the 
auriferous {Jaeotinga) 
formation 



„ , ,1 out of 

, a large stream 



*f 



» 



99 



»f 



»9 



, a moderate stream out of auriferous (J<»eatinffa) 
formation • ••...•. 



|5 



M * 



ft 



>f 



n 



f a large stream from between iron-glance and 
quartz (Itabirite), B,, and auriferous 
(Jacotinga) formation 



„ , a moderate stream from iron-glance and quarts 
{HabirUe),N 



41' 
48* 

n 

tt 
62* 



TemperttitfM. 
.A 



1843. 
October. 



1846. 
Jal7. 



67-6 
67-7—68 



67-7 



M 



n 



67' 



67' 



«7'8 

66-9 
67-8 



DisTBiCT OF Villa Riga.— 

Fabish of Cattab Altas. Long. 43^ 10' W., Lat 18^ ^O' S. 

Mine of Agoa Quente.^ Elevation of the surface 
about 3^400 feet above the sea. 

Wrought in Jacotinga^f^ composed of quartz in 
unequal — but sometimes in considerable — proportions^ 
minute crystals of oxydulated and titaniferous iron, 
scales of micaceous iron-ore, flakes of talc, and small 
nests of felspar-clay, imbedded in earthy brown iron* 
ore tinged, at intervals, with earthy black manganese* 

During 1848 — 9 the temperature at the surface 
ranged from 42o- to 84'-8 (Table XXXI.) and 
averaged about 60**"3,J 

* Von Eschwege, PhOo Brariliensis, p. 299. Be MonleTade, Anna^t de$ 
Mines, it. p. 136. Caldcleugb, Travels in South America^ ii. p. 283. 

t Von Eschwege, Pluto Braeilienaie, i ly. p. 299. Ante, pp. 224—36. 

{ Notwithstanding the monthly means at Agoa Quente, between Qptober^ I9i%, 

5u 
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The undermentioned observations were made at 
times when very different quantities of rain-water * — 
absorbed at the surface — found their way into ihe 
mine ; and wlien the works were opened at different 
depths. 





^aAt 10JI* 


1849. 

-A. 


LoealiUM. 


• Depth. 


May. 

o 

• • 


Not. 


Jan. 


Apr. 


June. 


Water in a brook at the surface 


o 
68- 


o 
76- 


O 





„ ouiotihebaekoflheClevelJdiitiaXtheend. 


4-5 


• • 


• • 


73. 






» » n 2 feet from „ . 


•I 


. • 


• • 


76- 






91 »> >f * II It • 


II 


• • 


• • 


74- 






„ out of ancient^-& long-abandoned — ^works. 


6- 


• • 


70-2 








„ , imall stream out of (ItabiriteJ rock 8. side 
(wall) of auriferous (Jacotinga) 
formation w *•**•* *^ .,-...-. 


7- 
8- 


92* 

72- 










„ out of ancient-^ long-abandoned-works (a) 




„ , large streams jetting out of auriferous 
(Jacotinga) formation, and (ItabiriteJ 
rock on both (walUJ sides of it . . . • • . 


10- 


91-5 










„ , small stream out of auriferous (Jacotinga) 
deoosit ifi\ ••••••••••••>••••••••• 


12' 






80*7 






M , large stream, bottom of an Engine-shaft . 


15- 


• • 


88- 








» 1 II » * second „ 


II 


• • 


96-6 








1 
II 1 II 11 11 »i 


18- 


• • 


• « 


91- 






„ , „ out of auriferous fJoeoftn^a^ 

formation at the bottom of 














an Engine-shaft 


24- 


a • 


• • 


85* 







and July, 1849 (Table XXXL), differed somewhat from those at Gongo Soco 
during 1845 — 7 (Table XXX,); the general average, for corresponding periods, 
coincided within 0°'3. 

* The rain which fell at Agoa Quente during the same period was 

1848, October .... 3*28 inches. 1849, March .... 16*86 inches 
„ , NoTember •• 12*08 „ . „ , April .... 7*98 „ 
„ , December .r 24*80 „ . „ , May. 8*14 „ 

1849, January .... 16*10 „ . „ , June 0*88 

, February. ••• 19*86 „ . „ , July...... — 

Total 108*98 inches, 



II 



II 



II 
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LocaUti«t. 



Water, Urge stream out of auriferons (Jaootinga) 

formation, both £. and W. 



>f 



, small stream out of auriferous (Jaeatinga) 

formation . • 



»» » 



»» > 



»f 



»» 



fi 



within one foot of 
that last mentioiMd. 



out of (Itabirite) rock S. side 
(foaU) of auriferous (Jaco- 
tinga) formation 



>« 



, large stream out of auriferous (Jaootinga) 

formation ...•• 



ft f 



i> t 



n 



t» 



„ , within nine feet 
of that last mentioned. . • • 



bubbling up out of auriferous 
(Jaootinga) formation • • • 



f> 



which filled the mine^ ^a stoppage of the 
to within 4 '6 fms. of w pumps ; at one 
the surface^ daring j \^ spot 



If 



fi 



n 



f» 



n 



>* 



,, „ at asecond spot 



>t 



»f 



n 



„ a second ,y (c) „ 
n one shaft (ft) ,, 
„ asecond ,, (e) „ 



drawn by pumps'^ 
to the adU (14 > at one shaft (c) „ 
fathoms deep) j 



>» 



II 



n 



n 



another „ (fi) „ 



If 






26- 



28- 



II 



II 

11 
29- 

16- 
II 

9- 
II 

II 
18- 

24- 
29- 



1844. 
May. 



1847. 
Not. 



84- 

87- 



82-8 
83-3 



81-9 
84 



1849. 
— ^_ 



Jan. Apr. 



Jane. 



o 
90-5 



92-5 



91- 



83-5 



77.8 
78-8 

89:3 

«8* 

92- 



91-5 



• Fish throTe in this water. Ante, p. 355. 

The power of fishes to bear extremes of temperature is well known. 

Yaxbsll, History o/Brittih Fish4$, z. pp. 816—19. CoucB, Fiahet of 
tho BriHth Itlandt, nr. p. 33. 
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Parish of Invicionada; adjoining Cattas Altas. 

Mine of Fraga^ or Ouro Fino. Elevation of the 
surface about 3,300 feet above the sea. 

Wrought in that part of the talcose-slate series 
which overlies the {Jacotingd) manganesic iron-glance 
formation. 

As Fraga is so near Agoa Quente and Gongo Soco^ 
it, probably, differs little in climate, from them ; but, 
inasmuch as it is less enclosed than they are by moun- 
tains and woods, its mean temperature may, perhaps, 
be somewhat cooler than theirs; on this, however, 
reliable observations have never been recorded. 

The undermentioned temperatures have been ob- 
served : — 

A large atream aa it issues from the auriferous talc-slate into a ) ggo. 

(tidit'levet) drift opened from the vale \ •••••• 

„ drawn by pumps to the surfaoe from a depth of 21 fms. • . 70°'5 

THE UNITED STATES. 

State op YiaaiNiAi— Couittt of Bucuvohak. 
Long. 78** 30' W., Lat. 37* 36' N. 

The Garnett and MoBeley'\ mines have been wrought 
in chloritic, micaceous, and talcose slates, on a broad 
conformable bed of quartzose, felspathic, calcareous, 
and slaty matter, mixed with considerable quantities 
of earthy brown iron-ore near the surface, and of 
iron-pyrites at greater depths, as well as with smaller 
proportions of gold. 



* Von Eschwege, Pluto Bratilientit, t t. Ante, pp. 301, — 23. 

tRogers, Qeohgieal Rec<mnouano€ of Virginia^ p. 63. Ansted, Scenorp 
Science^ and Art, pp. 288--90. Ante, pp. 379—84. 
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The line of 55** mean annual temperature passes 
within a short distance of this district, if not directly 
through it.* 

A small stream pumped to the surface from a depth 
of 15*5 fathoms maintained, during September, 1852, 
a temperature of 56*.8t 

Statb of Michigan,!— Cotjktt of Ontonaoon (Long. 89* 30' W., 
Lat.46^50'N.). 

The rains which immediately precede the first snows 
freeze almost as soon as they soak into the ground 
whilst the floods of autumn, which had been already 
absorbed, are — under influence of cold air, descending 
from the surface and circulating through the mines, 

• Keith Johnstoii, Atlas of Physical Phenomena, PI XVIII. 

t On tbe 4th of September, 1852, the temperature at the surface about 6 p.m. 
was 76^2. 

X The following temperatures were observed in the Keweenaw district from 
(two hundred to four hundred feet above Lake Superior) eight hundred to a 
thousand feet above the sea ; in mines wrought, in the trap formation, on lodes 
composed of calcareous-spar, prehnite, quartz, epidote, chlorite^ and trappean 
matter. In most parts of the district /lome or others of these ingredients are 
more or less mixed with native copper, and this is frequently encrusted with 
virgin-silver (Bayfield, Quarterly Jour, of the Geol. Soc, i. p. 4>51. Bauerman, 
Ihidt xzii. pp. 448-63. Jackson, Geological and Mineraloffical Reports^ Passim. 
Foster & Whitnbt, Geological Report^ pp. 68—186. Ante^ pp.411 — 63, Tables 
XIL—XIV.). 

At Lac la Belle 

o 

the temperature of the air at the surface was 71* 

,f „ in the upper /^tfZ •• „ 47* 

». water „ .. „ 44- 

„ air at 23*3 fms. deep .. „ 61* 

»» water „ „ .. „ 44* 

» air 30- „ .. , 48- 

tt water ,, ,| .• k. ...•••■•••.•«■. 40* 
At Copper Fatts-^ 

the temperature of the air at the surface . . was • , 42- 

„ water at 3'3 fms. deep . . „ ..•••..• 44*6 

u air „ 20- „ .. „ 49- 

i» water,, „ „ .. „ , 44'6 
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during winter * — often frozen as they issue, at con- 
siderable depths, from the rocks and lodes through 
which 'they had percolated. Thus, the streams which 
had entered at Toltec mine,t at 16-6 and at 23-3 
fathoms, and the Douglas Houghton ( Henwood) X 
mines at 36 fathoms from the surface, during the 
autumn of 1855 and become frozen during the succeed- 
ing winter, were yet unthawed in the following July. 

THE CHANNEL ISLANDS. 
Sabk. 

The metalliferous rocks of Sark consist, in great 
measure, of felspar and hornblende,^ associated with 

At the North American mine— ^ 

the temperature of the air at the surface was 59* 

,, a spring of water 16* fms. deep . . „ 43' 

,y water 20*5,, „ .. „ 45* 

At The Cliff mine— 

the temperature at the surface .... was 46* 

„ 10* fms. deep .. „ 44* 

If lo'o „ )f •• ,* 43" 

tf 39'3 ,1 „ •• ,1 ...•• ...■••••••••••. 40' 

At (Fort Wilkins) Copper Harhour the temperature, between June, 1844, and 

May, 1846, ranged from 16°'35 to 72**03 and averaged 41°-46. 

Jackson, Geological and Mineralogical Report, pp.443, — 68, — 9, — 62, — 561. 
Foster & Whitney, Geological Report, p. 43. 

* During winter the pumps are occasionally covered with some non-conducting 
substance ; lest, — daring stoppages of the machinery for needful repair, — the 
influence of cold air from the surface should cause the water in them to freeze. 

Daniel, Mining Journal, xxxvi. p. 390. Ante^ pp. 465,-78. 

t Whitney, Metallic Wealth of the United SUUea, pp. 290—1, Fig, 23. Ante, 
p. 463. 

X Jackson, Geological and Mineralogical Report^ pp. 702, — 42 — 3. Foster & 
Whitney, Geological Report, pp. 142,-60. Whitney, Metallic Wealth of the 
United Slates, pp. 289—90, Fig. 27. Ante, pp. 465—79 ; Table X V, Fig. 28. 

jMac CuUoch, Geol, Trans., i. p. 16. Prince, Cornwall Geol. Trans. ^ Ti. p. 
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smaller proportions of several other substances. The 
lodes which traverse them contain great quantities of 
the same ingredients; mixed, largely, with quartz 
and calcareous-spar, and, less plentifully, with earthy 
brown iron-ore, iron-pyrites, and yellow copper-ore. 
At the S.S.W. extremity of the island, however, the 
Sark^S'Hope lode afforded also argentiferous and 
antimoniated galena, the super-sulphuret, sulphate, 
sulphato-tricarbonate, and carbonate of lead, together 
with the chloride of silver, earthy black silver-ore, as 
well as vitreous, red, and native silver,* where it was 
wrought beneath the sea. 

The temperature of Sark is probably much the 
same as that of Guernsey, which ranges from 24'''5 
to 83M and averages 5r*6.J 

The undermentioned temperatures were observed 
at difierent depths in various parts of the island : — 



Windmin HiU, 


Depth. 


Temp. 


Well of fresh water (1841, January 26tb§) 


Surface. . 




47-11 






Port ^ S4e9, 


Depth 

below the 

surface. 

fms. 


Relation 
to the sea* 

level. 

ftns. 




Small stream of fresh water, out of the rock 

lArge „ „ , „ lode 


42- 
54- 


16- A 

4- A 


55- 
68-7 



p. 101. Ansted, CAonna^JsJancif, pp. 263— 6. ilnfa, pp. 530—2, Todfe XFi/., 
Fig, 30. 

♦ Prince, ComvoaU GeoL Trana,^ vi. p. 102. Ante, p. 635, Table X VIL 

t Ansted, Channel UUmde, p. 140. 

JiWrf,p. 134. 

$ From 1843 to 1858 the temperature at Guernsey during the month of January 
has ranged from 24°-6 to 64*'-5, and averaged 43"-6. — Anstbd, Channel Islands, 
pp. 134—7. 

I " Some years ago, a level connected with mining operations then going on, 

5i 
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LeP<a, 

Moderate stream of firesh water, out of the rock. . 

» i» » $f *^^ •• 

Sark's Hope Mine. 

Small stream of fresh water, out of rock and lode*. 

Moderate „ brackish,,, „ rock 

Large „ „ ,, ^ „ y^ ••••••■• 

Small M •• i>f » lode 

„ t ,1 rock TT . • • • • 



»» 



M 



» 



I* 



Water, brackish, ptmiped to the adiU (4 fms. above 
the sea) »..••• •••••from 



Depth 

below the 

fnrfiuM. 

ftns. 


BelattoB 
to the 

lea-leTeL 
flms. 


Temp. 


47- 
66- 


12* A* 
4B» 


o 
64- 

66« 


24* 

44* 
64- 

»» 

64* 


4* A 
20* B 
30* B 

>i 
40* A 


65*5 
66*2 
67*2 
67-2 
68* 

66- 



The Herm mines were wrought, to a depth of thirty 
fathoms, in rocks composed mostly of white, pinkish, 
buff-coloured, and greenish felspar, mixed with much 
hornblende, and sometimes with quartz and mica.f 



and opening out on the Fort du Moulin, on the side of the island towards 
Guernsey, was found to remove the water from a well in D'Izcart Bay, on the 
other side of the island."— Ahstbd, Channel lelanda, p. 472. 



* A denotes distance above the sea-leyeL 
B 1. below 



V 



t " A beautiful white and black granite rock forms the hard back bone [of 
Herm] ; and may be recognised at interrals, around the coast. 4t * % This 
granite is intersected by many wide veins, extremely variable in their nature, 
but generally either soft or readily decaying. % 4t % There is one at the 
back of the island of very large sise, running across more than one projecting 
headland, nearly in a south-westerly direction, consisting entirely of black 
micaceous rock. 4i % It There are other veins of soft clay, and some of de- 
composing greenstone. 4t % % Traces of copper are said to have been found 
in veins in the granite of Herm ; and mining operations were at one time com- 
menced. The chief mineral product of the island is, however, its granite ; [but] 
it is hardly equal to the best black Guernsey granite for paving and curbstones." 

Aksted, Channel lelande, pp. 63,-6, 263. 
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Two lodes respectively — 

bear 10*— 16'' N. of E.^-8. of W., • dip K., and meaaore 6—80 feet in width ; 
„ 24°W. of N.— E. of 8.,» „ B., „ 2—4 „ „ . 

Both these, — and the numerous (branches) veins 
which separate from, and re-unite with, them, in 
various parts of their range, — also contain great 
quantities of felspar, hornblende, and quartz; iron- 
pyrites abounds, and small (bunches) masses of yellow 
copper-ore occur at intervals. 

As Herm and Guernsey are but six miles apart, they 
can scarcely differ much in climate, t 

The undermentioned observations were made in 
February, 1841 ; viz.- 

iMptn JMianon 

Tsmp. 



Well of fresh water^ ...«, 

Small stream of fresh water oat of lode • 

Large »i „ rock at some 

distance • • • • 

Bmall ,» M lode 

Hinnte » » jetting out of 2o<20 with- 

in a short distance • • 



D«pUi 

below the 

•iirlkoe. 

ftni. 



Surf ace. 
8- 



n 



12- 



ft 



Itolatloa 

to the 

Ma-lereL 



10- A 
2-B 

ft 
8B 

n 



O 

48-7 
49*5 



68- 
66-2 

66- 



IBELAND. 



OOUXfTT OP WIOKLOW. 



The mines of Connorree, Cronebane, Tigrony^ 
3allygahany and Ballymurtagh have afforded enor- 



• In 1838 the Magnetic declination was about 24"" W. Boss, PhU Tront.f 
oxxxrx. p. 208. Sabinb, Ihid^ PI XIV. AnU, p. 531, Note «. 

t Ansted, Channel Islands, pp. 134,-7. Anie, p. 735. Note §. 

X " Herm has good fresh water in natural springs, and in two places there is 
nmning water."— 'AnbtbDi Channel Islands, p. 68. 
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mous quantities of iron-pyrites mixed with slaty 
matter, quartz, and various ores of copper,* from 
several beds of different widths which conformably 
interlie schistose rocks, presumed to be portions of the 
Silurian system. 

At 3*1 1 fms. above ) [ Dablin the annual mean temperature from \ 

the sea at > ^ 1840 } to 1851 § ( ^^ 5Q0.3 

& „ 5-6t „ Courtown „ in 1851 M 

As Ovoca lies between Dublin and Courtown, it 
probably differs but little from them in climate. 



LocaliUei. 



Connorree Mine. 



Water, a well 

„ a moderate stream out of clay-slate . 



tt 



9t 



tt 



the Sulphur- 
coitrse.. 



pumped to the surface from 

Cronebane Mine. 



Water flowing from a hole bored in the 
Sulphur'oourae •...•• 



„ pumped to the adit (16 fms. above 
the sea ••••••• ••••.. from 



Depth 

below the 

surface. 

fms. 



Belatloni 

to the 

■ea-level. 

foil. 



Temp. 1640. 



May. Not. 



Surface . 
54* 



tt 



9t 



100- A 
76- A 



»> 



*i 



72- 



92- 



2B 



22- B 



54-5 



65-6 



45* 
49*5 

50- 
49- 



County of Watebtord. 

The mine of Knockmahon has been wrought, both 



♦ Henry, Phil. Trans., xlvii. pp. 500—3. Journal dea Mines, No. xvi. pp. 
80—5. Weaver, Geol. Trans., v. pp. 173—8, 213—30. Haughton, Journal of 
the Geol. Soc. of Dublin, V. pp. 280—2. Smyth, Records of the School of Mines, 
I. pp. 370—97, Mahon, The Mines of Wicklow, pp. 35—75. Ante, pp. 540— 
69, Table XVIII. 

t Lloyd, Trans, Royal Irish Academy, xxii. p. 416. 
X Ibid, p. 424. 
^ Ibid, p. 422. 
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inland and beneath the sea, in greyish-green, greenish- 
black, and mottled fossiliferous slates, interlaid by 
massive rocks of felspar, quartz, and chlorite, as well 
as by thin beds of ferruginous conglomerate.* The 
lodes — which have been very productive— consist, in 
great measure, of quartz, slaty matter, calcareous-spar, 
and chlorite, associated with earthy-brown iron-ore, 
iron-pyrites, earthy black copper-ore, vitreous copper, 
malachite, and copper-pyrites.f The cross-veins^ which 
intersect both the rocks and lodes, are composed, mostly, 
of slaty-clay, and disintegrated felspar ; but, at inter- 
vals, they contain spheroidal masses of quartz.:[; 

At Dunmore, some 12 miles £. of KhockmaAon, the mean temperature ^ 

of the year 1851 was.. 51*6 ;§ 

& „ Waterford, „ 15 „ N.E. „ , the mean temperature 

from 1860 to 1868 was 50'3.| 

•Weaver, Oeol, Trttn8.y t. p. 248. Du Noyer, Explanation to aecortipany 
Sheets 167, 168, 178, I79qfthe Geologieal Survey of Ireland, p. 57. Baily, Ibid, 
p.^4. 

fHore, Ihid, p. 81. Du Noyer, Ibid, pp. 81—2. AnU, pp. 594-^8, Table 
XIX, 

X Ante, pp. 598—9, Table XIX 

f Lloyd, Trane. Royal Irish Academy , xxit. pp. 416, — 24. 

I Obsenrations made at Newtown, Waterford ; — 



Tears. 
I860 


Maximum. 
78°' ...., 


Minlmam. 
u°* 


Mean. 
60°' 


1 


82* ..... 


26- 


• .. . 52*2 


2 


76- ..... 


20- 


50*6 


o 


80« ...., 


28' 


. .. . 50*3 


4 


81' 


-IQ. 


• ••.. 48*9 


6 


86* ..... 


20* 


. .... 48*6 


6 


86- ..... 


20* 


49-2 


7 


7Q. 


16' 


50*4 


8 


86- ..... 


28- 


..... 52-3 


Extremes • . • 

T^ffkOfl ...... 


86- .... 


.... 14- 


• •.. 50*3 











B. J. Qbbeb, £0q.| of Newtown, Waterford, MSS. 
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The undermentioned observations were made at 
Knockmahon ;♦ — 

Depth Bdattoof 

Tamp. 



Water, a well (29ih April, 1840) 

„ iBsuing from the clay-alate and the lode •• 

„ accumulating from several small streams 
out of the JS0(i0 • 

„ pumped to the adit (3 fms. above the sea) 

from*. 



Depth 

below the 

nirlkoe. 

ftau. 



1-6 
16- 

112* 
If 



BelatlOM 

to the 

MtrleTel. 

Itau. 



3. A 
3. A 

93' B 



o 
48- 

48-7 
67*5 

60-5 



CoTmrr or Coax, 

The Bearhaven mines are opened in rocks, of the 



• <* Thermometers were placed, in August 1843, in the deepest part of Knock- 
mahon Copper Mine; % % % one being sunk three feet into the rook, and 
another into the lode at a depth of [129 fathoms] from the surface. A thermo- 
meter « « * was hung in the gallery or level where these were placed. • « « 

" These mines are in lat. 52° 8' N. and the mean annual temperature at the 
surface calculated by the usual formula would, therefore, be 60°*026. 

" The general average of the thermometers at the depth of [129 fathoms], 

and the maxima and minima, were as follows : — 

o CO 

In air Average, 57*1 76 • . Maximum, 58'5 . . Minimum, 66-26 

„ rock or country . „ 57*369 .. „ 58*5 ... „ 56*25 

„lode.., „ 57*915.. „ 58*5.. „ 56*25 

** Taking the temperature of the rock thus determined as the general average 

it shows an increase of 7^*343 for a depth of [129 fathoms], or deducting [16*4 

fathoms] for the line of no variation, we have 1^ for [15*3 fathoms]. It was 

found necessary to fix the instruments not far from being perpendicularly under 

the sea, the shaft being nearly on the edge of the cliff, which is here [11*6 to 

12*5 fathoms] high. If therefore we should % % 4t consider the sea level as 

the surface, we shall have a depth of [116*6 fathoms] corresponding to [7^*343 

or 1**«15'8 fathoms]. 

" It seems to be fully established • « • that there was a gradual though a 
slight diminution of temperature as the observations proceeded. Thus the 
temperatures were 

during ^the^jst^haU j ^^ ^ 67-612 . . in the rock 57*718 . . in the Ms 58*000 

"*^oVS:"periodf-- » ^6-697.. „ 57*044.. „ 57*676 

Oldham, BmoH of the Brituh Aitoeiaiion (fir 1844), ii. pp. 221^2 
(Abridged). 
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Carboniferous slate series,* composed of siliceous mat- 
ter mixed with chlorite, talc, or some similar mineral ; 
at intervals^ however, they contain small quantities of 
the carbonate of lime; whilst all parts of them are 
intersected by minute veins of quartz. Near rich 
portions of the lodes they are usually lilac, pale-buff^ 
or dove-coloured, and of thick-lamellar structure ; but 
elsewhere they are blue and fissile. The lodes consist 
mostly of quartz, but contain also chloritic or talcose 
matter, beside smaller proportions of the carbonates 
of lime and of iron ; moreover, they include angular 
(horses) masses of slate without number. Iron-pyrites, 
vitreous copper, and malachite occur now and then, 
but copper-pyrites is the prevailing ore.f A cross-vein 
—composed of slaty-clay in other parts of its range — 
becomes highly quartzose as it intersects the Main 
(Mountain) lode.^ 

At CisUetownsend, some 40 milei E.S.E., the mean temperature of the \ e$.t .x 

year 1861 was r'*^'^ 

„ CahirdTeen, „ 22 „ N.N.W., „ „ „ 52*3.§ 

The mean annual temperature at the Bearhaven 
mines, therefore, is probably much the same. 

The temperatures observed at different depths have 
been, — 



* Jokes & Kinahan, Explanation to aocompany Sheets 197 and 198 of the 
Geological Survey of Ireland^ pp. 13, 20. Ante, p. 602, Table XX. 

t Smyth, Explanationi to aceompamiy Sheets 197 and 198 of the Geoloffical 
Smvey of Ireland, pp. 30 -3. Ante, pp. 603—8, Table XX. 

t AnU, p. 608, Table XX. 

i Lloyd, jEVons. Soyal Irieh Academy, xxii. pp. 416, — 23. 
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Water oozing out of a rock N. of Main Lode 

Main lode 



$f 



n 



If 



pumped to the adit (20 fins, above ) « 

the sea) ) 



Depths 

below the 

•arfaoe. 

fmi. 






128- 
140- 



>t 



Belation 

to the 

sea'-level. 

ftne. 



60- B 
72- B 



»» I 



Temp. 



68-6 
61-5 



66- 



COVNTT OF KbBBT. 

The Ardtully mines were worked in, and between, 
reddish-purple, greenish-grey, yellowish-green, lead* 
•coloured, or mottled, slates ;t and greyish Carbon- 
iferous limestone in which crinoidal remains are not 
uncommon.^ Small beds of slaty-clay, quartz, and 
earthy brown iron-ore, slightly sprinkled with iron- 
pyrites and yellow copper-ore, occur in the slate ;§ 
whilst irregular bands of calcareous-spar — here and 
there charged with grey and purple copper, slightly 
mixed with copper-pyrites, and enclosing, at intervals, 
small bodies of peculiar (? organic) character — merge, 
after short courses, in the limestone. || The principal 



* Kinahan, Explanaiions to accompany Sheets 197 and 19S of the Geological 
Survey of Ireland^ p. 20, Fig, 3. 

t Jukes, Du Noyer, & WilUon, Explanations to accompany Sheet 184 q/* the 
Geological Survey of Ireland^ pp. 20 — 4. Haughton, JoumaX of the Geological 
Society of Dublin, ti. p. 210. Ante, pp. 613 — 15. 

^ Haughton, Journal of the Geol. Society of Dublin, yi. p. 208. Jukes, Da 
Noyer, & Willson, Explanaiiont to accompany Sheet IS^of the Geol, Survey of 
Trelandy pp. 20 — 4. AntCt p. 613. 

} Ante, pp. 612, — 16. 

II Haughton, Journal of the Geol, 8oc, of Dublin^ vi. p, 213. Du Noyer & 
Willson, Explanations to accompany Sheet 184 of the Geol, Survey of Ireland, 
p. 87. Ante, pp. 618—19. 
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metalliferouB deposit, however, intersect^ the slat^ in 
one part of its range, but separates the slate from tl^e 
limestone in apother. Where both sides (walls) are of 
date shallow portions of the matrix consist of slaty 
clay mingled with earthy brown irop-ore, enclosing 
nodules of hematite, aujd aqgular niasses of slate often 
encrusted with copper-pyrites, together with grains of 
purple, grey, and native copper; at greater depths 
siliceous slate — the principle ingredient — is frequently 
veined with quartz and speckled with copper-pyrites; 
moreover, where opposite sides of the deposit are 
bounded by rocks of different kinds, that portion of it 
which adjoins the slate — ialthough rather richer-^ 
maintains, in other respects, its normal character ; at 
its contact with the limestone, on the contrary, it 
comprehends ill-defined beds of grey limestone and 
calcareous spar which embed considerable quantities 
of grey and purple copper, with smaller proportions of 
copper-pyrites.* 

Kenmare ia about thirty miles N.N.W. of CafifJetownfiendy and 
about twenty-eigbt „ E. by S, of Cahirciveen ; 

but, inasmuch as it is less open to the ocean and more 
enclosed by mountains than they are, any difference 
between its mean temperature and theirs,t may, per- 
haps, be rather in defect than excess. 

Whilst the Ardtully mines were deepened, observa- 

• Ha9ghton, Jcmnal of the GeoL 8oe, of Dublin, n. pp. 212^13. Du Nojer, 
ft Willfon, EapUmaiiona to accompany Sheet 184 of the Geological Survey of 
Ireland^ p. 37. AsnU^ pp. 616—19, Table XXI. 

t Lloyd, Trme, Royal Iriih Aeadem^^ xz^. pp. 416,-23. Ante, p. 741. 

5k 
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tions were made, at various times, in different parts of 
them^ with the undermentioned results. 



Ti «*f^ii«tf , 



North, Engine, or AnUuOjf, lode. 

Water, a imall stream oosing ont of slate in the N. 

Me(v>aUJ(a).. 

„ , » n WbW.C*),. 

„ f a large stream oat of slate (<>) 

»> I i> » tocfeW 

„ , punped to the surface • ... in 1840 from, • 
•» » If o ••••!> 1841 |, •• 



Depth 

below the 

■urfiMe. 

ftns. 


TemperatoM. 

1840. IMl. 
Oetober. Jane. 


17- 


60-6 


o 


>f 


51-25 




20- 


■ • 


58* 


22- 


51*25 




27- 


• • 


55* 


22- 


51- 




27- 


• • 


53* 



ENGLAND. 

Cornwall. 
TsB Cabadon Bistbiot,— 

which rises from about 600 to 1 ,200* feet above the 
sea, — comprehends rocks of granite,t slate,J elvan^^ 



*Mao Lauchlan, (De laBeche's), Report on the Oeology of Cornwall^ Devon, 
and West Somerset, pp. 14, 18. Ante, p. 696. 

fBoase, Cornwall Geol, 'Drans., it. pp. 170, 209 — 10. De la Beche, Report 
on the Oeology of ComtDoU, &o., pp. 157,~9. Whitley, Reports of t^e Royal 
InettttOion of ComtDoU, xxxii. p. 31. Thomas (Charles), Remarks on the Oeology 
of Cornwall and Devon, p. 15. Webb & Geach, History and Progress of Mining 
in the Caradon and Liskeard District, p. 67. HoU, Quarterly Journal of the 
Oeol, Society, xzxy. p. 440. Western Daily Mercury, No. 2,463 (28th May, 
1868)» p. 2. Ante, pp. 656^60,-62—66. 

X Rogers, Cornwall Oeol, TVans, n. pp. 218—20. Boase, Ibid, iv. p. 208. 
De la Beche, Report on the Oeology of Cornwall^ &c,, p. 79. GKles, Cornwall 
Oeol. Trans, tii. pp. 155—6,-8. Webb & Geach, History and Progress of 
Mining in the Caradon and Liskeard District, p. 67. HoU, Quarterly Journal 
of the Oeol, Society, zzit. p. 444. Ante, pp. 656—60,-67—70. 

{ Boase, Cornwall GeoL Tnms,, it. pp. 209—10. De la Beche, Resort on the 
Oeology of Cornwall, &c., pp. 159,— 88,— 85. Giles, Cornwall Oeol, Trans,, tii. 
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and greenstone.* The lodes wrought at South Cara- 
douj West Caradon^ and Gonamena^ on the S., traverse 
granite and elvan^ abound in fluor, and yield only 
copper and copper-ore ;t vhilst those opened at 
Marke Valley and the Phcsnix mines, towards the 
N., intersect slate, granite, and elvan, contain no fluor, 
but afford the ores of both copper and tin, J Cross- 
veins occur in several parts of the district ; ^ but neither 
of them has been traced throughout its entire breadth. 

The mean temperature of Plymouth, some sixteen 
miles S.E., deduced from 43,824 horary observations, 
made at about 60 feet above the sea, during five years, 
was 62'-081.I| 

At different depths, in various parts of the Garadon 
district, the undermentioned temperatures were ob- 
served : — 



Loealltlaf. 



Cheesewring Hotel. 

Water, in a deep well, fall to within 4 fms. 
of the tnrfiMe (25th July, 1867) 



Boekf. 



Granite 



Depth 

below the 

■arfitce. 

fmi. 



BflUtioii 
to the 
lea-loTeL 
fmi.V 



180- A 



Temp, 



50*9 



pp. 158, 201. Webb & Geach, History and Progress of Mining, &c., pp. 33|— 6. 
HoU, Quartetiy Journal of the Geol Society, xxiv. pp. 415,— 41,— 45. Ante, 
pp. 660,-1. 

* Eogere, ComwaU Qeol, Trans,, it. pp. 218—21. Boaae, Ibid^ xv. pp. 207 — 9. 
Be la Beohe, Report on the Oeohgy of ConnoaU, &o., p. 79. Gilea, CormoaU 
GooL Trans., yii. pp. 156,-8. Holl, Quarterly Journal qf the Geol, Society^ 
XZZT. pp. 421,-23,-44. Ante^ pp. 655,-71. 

t Webb & Geach, History and Progress of Mining in the Caradon and Lis- 
heard District, pp. 81,-6, 51—3. AnU, pp. 678-.80, Tables XXIIL, XXIV. 

X Webb Sc Geach, History and Progress of Mining in the Caradon andLisheard 
JWHrirf, pp. 24— 31. iln<e, pp. 676— 80. Tables XXV.-^XXV2. 

j Whitley, Geological Map of the Caradon Mining District. Webb & Geach, 
History and Progress of Mining in the Caradon and Liskeard District, pp. 25. 
81^3,-^,52. ilnte, pp. 681— 5 ; Tables XXIIL^ I V.,-^rL 

I Harris, Beporls of the British Association, tii. pp. 24—5, PI. X, 

% Approximate. 
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haaUam. 



l^ater in the ddit, a Yei7 large stream oat 
of the {Country) rock and lode^ taken for 
household use in the neighbourhood, as 
it flows out at the surface •••••. 



Souih C<»radon» 

Water, a rery large stream out bf the LiUle 

Crosa'cowrse,. 

I, , pumped to the adii ^14 ftns. below 

the surface; • • . . from. . 

ThiB Phomix Mine$, 

Water, oozing out of the (CounUry) rock 
and lode at the bottom of the mine. 

„ , pumped to the adit (26 fins, below 
the surface) ••••.•••.... from*. 

Marke VaUey. 

»i I tf (bottom „ ) 

II f n (fi>^ II E.) 

„ , a large stream out of Marke lode, W. 

„ , pumped to the adit (26 fms. below 
the surface •• from.. 



Books 



Granite . 



Oranite . 



II 



Granite 



II 



Slate .. 
Granite 



Depth 

below tbis 

•urikee. 

ftns. 



20* 



44* 

]28- 



146- 



II 



106* 



t$ 



fi 



II 



9t 



Belatlon 

totbe 

MS-lereL 

Ans. 



130* A 



96* A 
12- A 



14* A 



II 



14' A 



II 



II 



II 



n 



Tamp. 



o 
61-4 



61-4 
61-5 



67- 
62-6 



60*5 

62-6 

70- 

68-3 

69-8 



ThS MSKHXinOT DiBTBICT, 

rather more than three hundred feet above the sea,* 
comprehends an extensive area of — more or less cal- 
careous 'f — clay-slate, J which contains, at intervals, 



* " The Menhenlot station on the Cornwall Railway is 261*6 feet aboTe the 
sea-level." — J. D. Shbritf, Esq., C.E., Engineer of the Cornwall and West 
Cornwall Railways, MS. 

t Boase, CormoaU Qeol, Trant., xv. p. 212. 

X Hen woody Reports of the Royal Inttiiution of Cornwall, xxxiii. (1851), 
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numerous small cavities filled with earthy ferruginous 
matter (? of organic origin *) ; in some places the slate 
encloses, but in other it is interlaid by rocks of felspar 
and hornblendeyf occasionally of schistose, though 
usually of massive, structure.^ The only lode yet 
discovered in the neighbourhood has afforded, and — at 
more than two hundred and fifty fathoms deep — still 
continues to afford, great quantities of argentiferous 
galena § and smaller proportions of other, less valuable, 
ores. Barren (flucans) veins of clay || (heave) dis- 
place the lode in several parts of its range. 

During the years 1833 — 1837 the mean temperature 
at Plymouth, some eleven miles S.E., was 52'''081.^ 

Streams derived from various parts of the slate series 
have — at different times — shown the temperatures here- 
after mentioned. 



p. 39. Sedgwick, Quarterly Journal of the Geol. Soc., Tin. pp. 5, 17, 146. Giles, 
Cornwall GeoL Drans., tii. p. 201. Webb & Oeaeb, Bittory and Ptogru n of 
Mming in the Caradon and Liskeard District , p. 38. Salmon, Mining atui SmeU" 
ing 3iaganne, ii. p. 211. Holl, Quarterly Journal of the QeoL Society, xxiT. 
p. 423. Ante, pp. 700 — 4. 

• Ante, p. 700. 

t Rogers, Cornwall Geol. Trant., II. p. 221. Boase, Ibid, it. p. 211. Henwood, 
Rq)orts of the Royal InUihUion of ComwaU, xxxiii. p. 39. Giles, Cornwall 
GeoL TVofM., tii. p. 201. Ante, pp. 701—2. 

t Ante, pp. 701—2. 

{ Henwbod, Reports of the Royal Institution of Cornwall, xxzni. p. 40. Giles, 
Cornwall Geol. Trans,, tii. p. 203. Salmon, Mining and Smelting Magazine, 
n. p. 218. Webb & Geach, History and Progress of Mining in the Caradon and 
Liskeard District, pp. 26, 36. Ante, pp. 703—14 ; Tables XXVIL^VIIL 

I Henwood Reports of the Royal Institution of Cornwall, xxxiii. pp. 40,-2. 
Webb & Geacb, History and Progress of Mining in the Caradon and Liskeard 
District, p. 37. 

n Haxris, Reporte of the British Association, tii. pp. 24—6, PI X. Ante, 
p. 745. 
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LoeaUtte 


Depth 

bdowthe 

•uiihoe. 

fkns. 


BelatioD 
to the 
i6a-l«T«l. 
flna.* 


Temp. 


LUkeard.t 






o 


""^ •"' iraoriL:!.*"! !••»"• «^"«*- 


• 

0-6 


73- A 


63*8 


Deui's (closed) weU . . 1867, July SOth. 


1- 


71- A 


64- 


Menheniot. 








• 

Water in an open well, midway'] 

between the Church and . 1867, July 29th. 
Wheal Maty Ann • . • . j 


Surface. 


66* A 


64-7 


South Wheal Trelawny. 








W ater. a small stream out of Teins ••■•••••>••• 


63- 


about tea- 
leveL 


66*6 


TW W V^#B • *W ■••••■••A VWA^^WBMM ^^^MV ^** V^^MMMMP WW VV SV ■■ BVVV 




ff pumped to the iwiit (13 fms, deep) .. from 


73- 


20- B 


66*6 


WAmI Uairy Ann,X 








'''*"''isfr:rr^;?*:i ^^^^.^^^- 


98- 


48- B 


67-6 


»f pumped to the surface . . 1867, July 29th 

from*. 


280- 


280- B 


64-6 


Wheal Trelavmy,% 








Water, a moderate stream out of \ , p -, f.. -., 
the&Mi0N J 1861. Sept 8th. 


68- 


18- B 


60- 


n , a small stream w m • • 


96- 


45* B 


66- 


•> , a large stream out of the ) 

lodesA 


106- 


55- B 


66- 


„ pumped to the surface .. 1867, July 29th 

from.. 


210- 


160" B 


66-8 



Thb L^nbbath ahd Saint Pnm ook District 

rises from 150 1| to, perhaps, 200 feet above the sea; 



i> 



* Approximate. 

t ** The centre of the Parade at liskeard is 426 feet aboTe the sea.' 

Allbm, Hietory of Liekeard, p. 464. 

{ Within these sixteen years Wheal Mary Ann has been deepened 182 fins 

{ „ „ Wheal Drelateny „ 106 „ . 

I *< Moorswater, the head of the Liskeard and Looe Canal, is 160 feet aboTe 
the sea."— AUiiN, Hietory of JMseard, p. 464. 
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and consists of calcareous slates, which sometimes 
contain organic remains.* The lode at HerocTs-foot 
— the only one yet wrought to advantage — has yielded, 
and still yields, an abundance of argentiferous galena, 
and bunches of copper-pyrites, beside smaller quantities 
of several other ores.t The lode is (heaved) displaced 
by a cross- (flucan) vein ; which consists mostly of 
schistose matter, but is, at intervals, thinly sprinkled 
with ore, J 

In climate, Heroes-foot can scarcely diflPer much 
from Plymouth, Caradon, and Menheniol;.§ 

The undermentioned temperatures have been ob- 
served in different parts of the district : — 



LoctfittM. 


Depth 

belovthe 

•ttrfiuse. 

Hms. 


Belatton 

to the 

fea-lereU 

ftiu.|| 


Vemp. 


Duloe. 









Water in an open well at Benoke > . 1851, Sept. 18th 


Surface 


83- A 


55*4 


Saint Keyne. 








Water in an open well Y 1861, Sept. 18tli 


Surface 


25* A 


55*4 


Herftd^^-foot, 








Water. . large «tre«n out oMhe | ^^^^ ^^ ^g^ 


137- 


110* B 


67-6 


„ pnmped to the eurface.. •• 1867, Joly 27th 

fironie* 


160- 


135- B 


61- 



* Giles, CormoaU Geol. TVoni., tti. pp. 97—9, 171. Peach, Ibidy p. 104. 
Sedgwick, Quarterlff Journal of the Geol. Society, Tin. pp. 5, 17. HoU, Ihid, 
zziY. p. 423. Ante, p. 700. 

t Giles, Cornwall Oeol, TVons., til pp. 201 — 3. Salmon, Mininff and Smelting 
Moffozine, n, pp. 211—17. Webh & Oeach, Hietory and Progreea ofMinmg m 
<AeCaf«dbn^XwAAmiDwer»0^ pp. 16—18. iln^, pp. 705— 15 ; TahU XXIX, 

I Ante, pp. 715—18, TabU XXIX. 

§ Harris, Beporte of the BritUh Asioeiationj yii. pp. 24 — 5. Ante, pp. 745,-7 . 

P Approximate. 

T Carew, Survey ofCfomwatt (1602) f. 130. Norden, SpeeuU BriiannuB Pare. 
p. 86. Sonthey, Poetical Worie. p. 656. Blight, Ancient Croeeee and other 
Antiguitiee in the Eaet of ComvaU^ pp. 90—2. 
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Shxopshxul 

At EardisUm^ some five miles S.E. of Oswestry, the 
New Red Sandstone and a band, varying in width 
from a few inches to perhaps five feet, by which it is 
intersected, both consist, in great measure, of granuliar 
quartz ; but, whilst the former is tinged, more or less 
deeply, by various proportions of ferruginous matter, 
the latter contains, at intervals, great quantities of 
earthy brown iron-ore, sometimes largely mixed with 
the green carbonate of copper, and occasionally thinly 
sprinkled with grey copper-ore.* At a depth of sixteen 
fathoms, however, the iron-ore is replaced by blue clay, 
when all trace of copper-ore suddenly disappears* 

A narrow ferruginous cross-vein intersects the whole 
formation ; but occasions no (heave) displacement 

At Whittington, about five miles N.N.W. of JSardis^ 
ton, the temperature, — between March 1842 and 
February 1843, — ranged from IT to 8r, and aver- 
aged about 49*"7.t 

• Murehison. Silurian System^ pp. 89, 298. Ante, pp. 615—16. 

tAt Whittington, within five miles of Eardigton, the extreme and meaa 
temperaturee from March 1842 to Febraary 1843, were— 
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9 A.M 


• 


1 

4 


3 P.M 


. 


9 F.M 


1 


iMpsier 
Thermomtten. 


Vonthi. 


Max. 


MiD. 


▲t. 


Max. 


Min. 


At. 


Max. 


Mia. 


At. 


Max. Min. 


At. 


" 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 1 o 


o 


1842. March .. 


60-3 


35*7 


44- 


65- 


40-7 


48-1 


49- 


36- 


41- 


61- 28- 


43*1 


April . • 


65- 


37- 


46-8 


66*3 


43- 


53-8 


64- 


35- 


42-3 


67- 24- 


44*2 


May .... 


60-6 


45- 


54-2 


68- 


62- 


69-8 


54- 


39*3,48'2 


69- 


33- 


62*1 


June . . 


69-3 


65' 


62* 


79-2 


69-7 


68- 


64- 


47- 


55-9 


81- 


34- 


69*8 


July .... 


69- 


64-2 


61-4 


74- 


66-3;66-l 


61- 


49- 


64-9 


75- 


41- 


691 


Aug. . . 


70-6 


66-2 


64-4 


80-6 


66-6,66-4 


63- 


45- 


58-6 


81- 


42* 


62*3 


Sept. .. 


68* 


60* 


67-3 


70-2 


61-7 


61-4 


63* 


42*5 


66-6 


74- 


34* 


66*4 


Oct 


66- 


32* 


45-7 


57-6 


40- 


49-7 


49- 


32-2 


41-8 


69- 


24* 


44*6 


Not. .. 


48-6 


34- 


40-7 


60-5 


38* 


43*4 


47-3 


30* 


37-8 


62- 


28* 


41- 


Dec 


66-2 


31- 


44-2 


66-2 37-6 


47-3 


66-3 


31'5 


44-9 


69- 


27- 


46*2 


1843. Jan. .. 


52- 


22-6 


38-5 


63- 


32-2 


41*8 


61- 


27- 


38-8 


66- 


16* 


391 


Feb 


42-3 


19- 


34*4 


47-6 


28- 


36-8 


46-6 


18- 


33-7 


61- 


11- 


34*4 


Extremes ••.. 


70-6 


19- 


. a 


80-5 


28- 


. • 


64- 


18- 


• • 


81- 


11* 




Means •••.•••• 


• • 


• • 


49-4 


• • 


• • 


53'd 


• • 


. • 


46-2 


• • 


. . 


48*36 
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At Eardiston on the 17th — 18th of November, 
1842— 
water at the surface was frozen ; 

„ issuing from the metalliferous band at 15 fins, deep, had a temperature i ^^o . 

of) 
t, pamped to the surface ...... from 16 „ „ , i, 50^; 

It may, perhaps, be desirable, to place the facts, 
already described, in such various points of view, as 
may disclose their respective peculiarities. 

The mean depths of the mines in each district ; — 
„ temperatures „ „ ; — 



9) 



99 



99 



99 



99 



raUo9 of increase in 
temperature, ex- 
pressed in fathoms 
of descent requisite 
to an elevation of 
one degree ; * . . 

annual temperatures 
at the surface 



99 



99 



tures ) 

a . . . , 



99 



99 



are set forth in the following columns : — 





ProTlnces & Districts. 


Underground. 


Surlkee. 


Coantrles. 


Mean 

depth. 

ftnt. 


Mean 
temp. 


Mean 

ratloe. 

ftnt. 


Mean 
aBDual 
tamp. 


Chili ••.•••.... 


Ghafiarcillo 

Minas Geraes • ■ . • 
Virsinia ••....••.• 


155 
53 
15 


69*2 
67-9 
56-8 


21-6 
26-2 

5 


64- 1 
60*49 t 
66- 1 


Bhazil 

Uhitxd States . . 







For the foregoing extracts, from a MeteoroJogieai Register which extends from 
March 1842 to July 1851, the writer is indebted to the Reverend Albany Bossen- 
dale Uoyd of Hengoed and George James Symons, Esq., F.M.S., Editor of 
" BrUieh RamfdUr 

* Henwoody ComwaU Oeol, Drone,, y. p. 404. 

t Keith Johnston, Atlae of General Phamomena, PL XVIIL Ante, p. 724. 

XAnJte, pp. 726— 8,— 9,— 32. TiMee XXX.-^XXXl. 

4 One obserration only. 

5l 
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PrafiaeH * INfMflta. 


UndeifnnBd. 1 


Svtet. 




ICaan 

depth. 

fnt. 


M«a 
temp. 


Men 

xakloe. 

tee. 


Men 

■anval 

temp. 


CmAHHSL I8LA1ID8 
Ibblaxd. < 

BNOLAin) •••• < 


SarkftHerm •••• 

WlcUow, Waterford, 
Corkf & ELenry • . 

Cornwall ••• 

Shropebire 


87 

92 
15 


5^-5 

58-4 

62*5 
54- 


10- 

141 1 

5-8t 
1 


5f-6* 

50-3 1 
52-8 1 

52*08} 
49-7 f 



Other details appear in Table XXXII. 

The mean — depths, — temperatures, — and ratios in 
which the temperatures increase with the depths^ in 



• Ansted, Chtmnti hkuubt p. 140. AtU$, p, 785. 

t Lloyd, TViofw. BoyoZ Iriih Academy, xzn. pp. 416,— 22,— 8,— 4. AnUt pp. 
788,— 9,— 41,— 8. R. J. Greer, Bsq., MS. Ante, p. 789. 

t In the prineipal mining dietricts of Cornwall and DeTon four hundred and 
fifteen obeerrationa afforded the nndermentioned reaulta : — 



vm^ 


Mean 

depth. 

tef. 


Mean 
temp. 


Mean 
lattoe. 


Saint Just •... 


95 


57%4 


14-8 


Saint iTes •••. 


129 


68*56 


11*2 


Haraiion •••• 


76 


68-87 


7*7 


Gwinear, fto. ;• 


101 


68-4 


7*4 


Helaton 


184 


66-66 


8-8 



Dietilets. 


Heaa 

depth. 

ftne. 


Mean 
temp. 


Mem 
mtioe. 


Camborne, &c 


98 


62^13 


10-6 


Bedmth, &o. . 


182 


71*87 


58 


Saint Agnea .. 


99 


65*91 


8*4 


Saint Anatell.. 


186 


70-62 


5- 


TaTiBtook, &c.. 


72 


59*07 


8*9 



Meandeptha 112fiBka.;— 

„ temperatnrea ^m • • 66'*88 ;— 

„ ratioe O-Sfina. 

HnrwooD, Comwatt Geol 2Vtiiia., r. pp. 402,-6. 

(HaiTlayApoffffqf<AeBrduAiliioeta<»0fi,TXZ.pp. 24,-5. itnfe, pp. 745— 7. 

I One obaerration only. 

n The Eererend C. A. A. Lloyd, of Whittington near Otwestry, US. AnUf 
p. 750. 
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the different racks of the several districts already 
mentioned, appear in the following pages: — 

Roeki. 



New Bed Sendstone* 



dtpuu 

Imt. 



15 



temp. 



o 
64- 



latioiu 



One 

mtnA 



« " New Bed Sandstone [U] Tery mnoh affected in its oondactiTity bj being 
saturated with moisture. 

Two blocksy-^f which the second was the harder,— possessed the under- 
mentioned powers of conduction when in difierent conditions ;— 

1. 2. 

Dry 25 49 

Saturated with molstnre.... 60 j ^^ 

HoFKiHS, PhiL TVant., oxltii. pp. 808,— 18,— 19. 

At the mine of Monk'Wearmouih — which was sunk,— 

264' fins, beneath the surface, 

849*5 „ „ sea, 

to the coal-seams which underlay the magnesian limestone of Durham^ 

the mean temperature at the surface was r« 47^6 

„ „ the depth of 264 fins. „ •• 72^.6 

If, therefore, the depth of the I • -.^ _^ ,,.,^ .^ :«•«.—* «# «Mn 

i^Tariable plane betaken at { " 16-6,„ we hsTe anmcreaseof tern- 

perature equal to one degree for 9*9 fins, of descent. 

Phillips, London and SdMurffh PMl. Mag,, t. pp. 446—51 (Abridged). 

The coal*inine of Torcy (Department of Sa6ne et Loire}— 

was opened at 169*3 fins. aboTe the sea ;— and 

„ sunk « 155*9 „ below „ ;— 

the total depth thus being 825*2 „ „ the surface. 

The annual mean of the climate was 48^5; 

•• temperature maintained at 803 fins, deep, in an abandoned part > qi o 

of the mine J " 

The works of Mouillelonge, some two miles distant,— 

were commenced at 175*8 fins. aboTc the sea ; 

and— Shaving pierced the New Bed Sandstone — I 20*7 ' below 

entered the Coal-measures ..••.)" " " ' 

they were continued, howeyer ••••....•••• 250* „ deeper;^- 

reaching CTcntually a depth of 2077 fins, below ) 446* „ beneath the 
the sea, or ) surface, 

where the temperature • was 100^*9. 

Now the difference 

^••^2JJj*Jj y^ j and the tmpwatow at •» ftM. In the mine wm»»*6(1);- 

„ 448 „ tn MoiOtttUrngt „ «»-4(8);- 

„ 9»taM,9iToreif „,- „ „ „ „ „ 1»»*9(8). 
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Bocki. 



limestoneB alternating ••• > 

with Felspathic and Homblendic rocks ) 



MMn 
depth. 

fiDS. 



155 



Mean 
temp. 



69-2 



Haio 
ratios* 



21-6 



The ratio in which the temperature increases with the depth was— 
in the first case, one degree for 9-2 fms. ; — 
„ second,,, „ 8-5 „ ;— 

„ third „ , „ 7-2 „ . 

(Walfbrdik, Compiea Rendtu), Smyth (Annual Address), Quarterljf 
Journal of the Geol, Soe,, xxiy. pp. Izxiz. — Ixzx. (Abridged). 

The Duchinjleld colliery afforded rare opportunity for observing, in two shafts, 
the gradual increase of temperature with depth. Of the observations made by 
F. D. Ashley, Esq., the proprietor, a synopsis is presented in the following 
columns :^ 





FiBST Shaft. 






Sboovd Shaft. 




Eztremet. 


Meant. 


Ratios. 


Extremes. i 


Means. i 




Depth, 
fmf . • 


Temp. 


D^pth 
fins. 


Temp. 


Depth, 
fms. 


Temp. 


Depth, 
fms. 


Temp. 


Batioft. 


2-8 


o 

51- 


1 








< 


• 










)■ 69-1 


54-4 




83-7 


O 

58- 


^ 


o 




115-5 


57-7 


J 
> 127-6 




18-5 


119-7 


59- 


V 95-8 


58-2 




117-3 
146-0 


58- 
59-5 


58-1 


12-9 


127- 


58-2 


ll36-6 


59-4 


34- 


150- 


59*9 


1161-2 


60-7 




147-5 


60- 


J 




14'4 


179- 


62-5 


^203- 

> 




9-3 


154- 


60- 


^ 






186-5 
216-5 


64- 
66-5 


65-2 


15-4 


179- 


62- 


r 


61-3 


15- 


223- 
241-7 


67- 
67-2 


1232-3 


67-1 


13-6 


191-2 
218-2 


63-5 
65-5 


|204-5 


64- 




243-5 
266-5 


67-7 
69-7 


U55-4 


68-8 


9-6 


227-7 


66- 


1230-6 


66-2 


11-9 


269-5 


69-9 


U81-4 


71-5 




233-5 


66-5 


J 






294-5 


71-5 






46-5 












298-5 


72-2 


Uo9-S 


721 














322-7 


72-2 


/ 




15-3 












325-5 


72-5 


Uss-s 


74- 














358-5 


75- 


J 
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Booki. 



Felspathio and Homblendio Boclu 



Mean 
depth. 



37 



M«an 
temp. 



55^6 



Mean 
latfot. 



10- 



At the second shaft — 



It appears therefore, that the rocks in these neighbouring shafts maintain 
different temperatures at corresponding depths ; and that at Yarioos parts — of 
eTen the same shaft — the temperatures increase, iirith the depths, in widely 
different ratios. 
At the first shaft, indeed, 

tt obMrratloni were mad^ and In 17 of them^ C'*It**Tl?'^SJer 

? < excMded thoM 

" ' * ' n :4.Si;""~ 

•f these differences, however, only one amounted to one degree and a quarter, 
whilst most of the others were much smaller. 

NcTertheless, that the temperature increases at an aTerage of one degree for 
a descent of 

14*8 fathoms in the first shaft, and of 
16'8 ,1 . I, second „ , 
is indisputable. 

Faiebai&k, Report of the British Aasociaiion, 1861, Part xi. pp. 53—6. 
(Paraphrased and abridged.) 

The Rose Bridge collieries, at Ince near Wigan, haye afforded opportunity 
for the undermentioned observations :•— 



Deptb, ftns. 


Temperature. 


BaUos. 


Depth, ftnt. 


Temperature. 


RaUof. 


80-6 


64% 




339-5 


o 

87- 




100- 


66« 


13- 


367- 


88-5 


18-8 


279- 


78- 


14-9 


372-5 


89- 


11- 


302-5 


80- 


11-7 


380-5 


90-5 


5-3 


315- 


83- 


41 


387-5 


91-5 


7- 


331*5 


85- 


8-2 


391-5 


92- 


8- 


335-5 


86- 


4- 


400- 


93- 


8*5 


339-5 


87- 


4- 


403- 


93-5 


6- 



From 80*5 to 403 fathoms therefore the increase of temperature averages one 
degree for 11*1 fathoms. 

For this interesting record the writer is indebted to 

John Arthur Phillips, Ebci. 

In the Coal«mines of Virginia, which are believed to be of the Oolitic period 
(Ltell, Quarterly Journal of the GeoL Soc., iii. p. 261), Professor W. B. Rogers 
observed that 
from 06tolOOfin8.deeptheInereaMOftemp^^ 4*5 or at the rate of 1 degree in 7.6 ftns.; 



>t 



»t 



100 ,,180 ,. 


ft 


ft 


8*5 ' 


ff 


ft 


«„iao „ 


It 


ft 


7* 


»f 


f» 



12* 
9-1 



ft » 



ft 



D'AbchiaC| Hittoiredea Progris tie la G^ologie, l p. 71. 
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Boeki. 



Mmuh 

depth. 

ftau. 



Man 
tomp. 



Ketii 

nttot. 



Clay-slate* • • 

Jaeotmffaf ••• ••••••• 

Talcose, mioaoeoiUi and ohloritie tlatei 
Granite* 



70 
40 
18 
79 



ef-s 



67-8 
62-9 
69-5 



11*8 

t 
6S 



The mean — depths, — ^temperatures, — and rates at 
which the temperatures increase with the depths — 
of the mines which yield different metals and ores 
(Table XXXIV.J, are— 



Metala and Ores. 



Gold .. 
Silver 
Lead • • 
Copper § 



Mean depth, 
fins. 



61' 

155' 

72- 

43 



Mean temp. 



67-5 
69-2 
60-7 
53-7 



Mean ratios. 



23- 
21-5 
8-4 
16-9 



* From one hundred and thirty-fonr obeenratione, in the mines of Cornwall, 
between 1830 and 1837* it appeared that the slate was about 3°'9 warmer than 
the granite at the same depth. But four hundred and fifteen obsenrations made 
in Cornwall and Devon from 1830 to 1843 showed — 

that at a mean depth of 116 fins, the temperatures of the slate averaged 68^*89 ; 
„ 94 „ ,, granite „ 60°*36. 

HsinrooDj Reportt of the BrUish Attoeiatum, Yi. (1837) Part u. p. 37 ; 
ComwaU OeoL Trana., T. p. 403. 

fThe mine of Agoa QuerUe — notwithstanding its depth hardly ezoeeded 
thirty fathoms — discharged more than three hundred cubic feet of water per 
minute. Of this enormous stream — 

at deptha nnglDg i 4 to lO, and aTeraginf 6*6, fliii.~the temperatnn ) 70*-S— M^*0 fc aTerssed 
from ) varied from ) 78^*76, 

18 „ 99, „ M-S, „ - „ 77»-8-«<»-6 „ 87"15; 

an lacrease at tlw rate of one degree in (8*1S) little more than two Ikthome. 

These temperatures so greatly exceed those obserred, at corresponding depths. 

In any other mine, and the vertical range of observation is so small, that they 

have not been used in deducing the foregoing means. 

t Two observations only. 

{ « Fox observed [that] 4k « • tin veins usually shewed themieWei colder 
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Metali and Om. 



Metn depth. 

ftDB. 


Metn tomp. 


MMnratioi. 


114 


66-7 


-t 



Copper and Tin* • 

But whilst Marro Velho and Gongo Soco have been 
rich in gold, by far the larger part of the auriferous 
deposits have consisted of iron-pyrites in one, and of 
specular iron-ore in the other. Moreover, in the hdes 
which yield copper-ore^ — whether mixed or unmixed 
with the oxide of tin, — iron-pyrites always abounds. 

Between the temperatures and ratios observed, at 
various depths, in mines which have afforded similar 
metals and ares in rocks of different character^ as well 
as between the temperatures and ratios noticed in such 
other mines as have yielded different metals and ares 
in rocks of like nature^ the following comparisons have 
been made (Tahk XXXV.) ;— 



titeB tboBe whieh yielded eopper."— ulfifuite $t d$ CkimU ti ds Phydg^^ xn. 
p. 80; EdMurgh Nmo PkiL Journal, xxir.p. 140. 

** The tin mines of the Savbwg at WvrenfrMkrtdorf aleo show a remarkably 
lov temperature ; indeed it ii a preTailing opinion that atanniferons monntaina 
are colder than others."— Bmou, Beobaehiungm ueber die T&mpenUur dea Oe§- 
Mm m venahudenen Ti^en m den Qruben des Saeh»i$ehen EngMt^M, pp. 87, 
107. BxBOHOVF, Edinburgh New PMi, Journal, xxir. p. 140. 

The following are the mean depths at which obserTations were made, and the 
ncan temperatures obserred in tiie lodee affording diflferent ores in the principal 
mining districts of Cornwall and DcTon. 



Copper 

Copper and Tin 
Tin 



Mean depth, tee. 



140 
74 
92 



XeiB tamparatue. 



72-89 
61*46 

60-67 



HiNWOODf ComwaU OeoL Dratu,,Y» p. 404. 



•JmIs, p.766,Notef. 

tMea&f of ilT0 obserratf ons, but all at the same horison. 
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MITAL8 AND OkBB. 
-A.. 



Boeks. 



New Bed Sandstone 

Felspathic & Horn- 
blendio rocks • . 

Olay-slate 

Jaeoiinffa 

Taleose and Mica- 
ceous slate .... 

Granite 

Means 




61 I 67**-8 I 23- 72 | 60o-7 | 8-4 43 | 63°-7 | 16'9 



Amongst tbe mines described in foregoing pages, 
those which have yielded silver and gold occupy high 
ranges of mountains, within the tropics ; whilst such 
as have afforded the ores of other metals have been 
wrought in less elevated parts of temperate regions. 
Between the mean -depths, -temperatures, -and ratios 
in which the temperatures increase with the depths, in 
works thus differently situated, a comparison is offered 
—as well in Tables XXXII. and XXXVL as— in 
the following columns :• 



Ifetali and Ores. 


OompantiTe eleTation of 
•urfaces, fmt. 


Mean 
depth. 


Mean 
temp. 


Mean 
ratloe. 


Gold and Silver 

Lead, Copper, and Tin .. 


More than 200 

Less than 200 


65 
61 




677 
67- 


30- 1 
8-9 


Means • 


a • 


62 


62*3 


16-3 



* A single observation. 

t The only observations have been made at the same horizon. 

% In the day-slate of Mono Velho, temperatore increases with depth much 
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As &r as these observations extend, therefore, it 
appears that at considerable altitudes within the 
tropics, the temperature is higher than at correspond- 
ing levels below the surface at smaller elevations in 
temperate regions; but that the ratio at which it 
increases with the depth is much less rapid in the 
former than in the latter. 

The mean — depths^ — temperatures^ — and ratios at 
which the temperatures increase with the depths, of 
the mines before mentioned, irrespective of their 
geographical positions, altitudes, rocks, metals and 
ores, — are the following : — 



Bztreme depth, fms. 


Mean depth, fms. 


Mean temp.* 


Mean ratios.* 


Surface to 50 . • 


28 


61- 


• 


50 „ 100 .. 


65 


60-5 


. 21-4 


100 „ 150 .. 


■ 122 


65-4 


^ 


160 „ 200 • • 


155 


72- 


5- 


200 and beyond . 


227 


73-2 


60- 


Means 


62 


62-3 


16-3 



kss xapldly than it haa been found to increaae in the similar rocks of Cornwall. 
Hbhwood, Proceedings of the Royal Qeol Soo, of Comwatt, 24th Oct 1865. 

At Monro Velho in BrasH the rate at which the temperature increases is but 
one degree for (8S*3 fathoms) 200 feet.— Sxtth, Quarieriy Journal of the Qeol 
8oe,f xxiY. (1868) p. IxzzTi. ; Ante, p. 727. 

* One hundred and thirtj-four obserrations in the mines of Cornwall and 
Deron a£R)rded— between 1830 and 1837— the following Tesults : — 



5h 
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But at great altitudes in tropical regions — where 
the temperatures are above, whilst the ratio is below, 
the average, — ^and at smaller elevations in temperate 
climates, — where the ratios exceed, whilst the tempera- 
tures fall short of it,— observations have not been made 



BOCXB. 
—A 





Slatb. 






G&AKTTB. 




Eztrame dq>th* 
fina. 


Mean 

depth. 

tet. 


Mean 
temp. 


BatIoe.a 


ICean 

depth. 

fall. 


Mean 
temp. 


Ratiot.a 


Surface to 60 .... 

60 „ 100 .... 

100 „ 150 .... 

150 „ 200 .... 

200 and beyond.. 


35 

73 

127 

170 

221 


57- 

61*3 

68* 

78- 

85*6 


8*8 
8*1 
4*3 
61 


31 

79 

133 

237 


51% 
55-8 
iS5'5 

81*3 


11-4 
5*6 
6*6 


Means ••• 






6*5 






6*9 




' 











Heitwood, Thonuon*B Becorda of General Science^ it. (1836), p. 198 ; 
Retorts of the Britiah Aesoctaiion, ti. (1837), Part ii. p. 36. 
« By burying the bulbt of different thermometers at yarious depths below the 
deepest ezcayations of mines " the undermentioned results were obtained : — 



Minef. 


Depth 

below surftiee. 

ftnt. 


Temperatorei. 


Ratloe from f orfkee. 


Levant c 


230 
262 
290 


82- 
85*3 


7*6 
8* 


ConsoUdaUd Mines 


8*3 



Fox, Rqnni of the BrUUh A$80ciatu>n, ti. (1837^ Fart t), pp. 134—7. 
(Abridged.) 

** Upon the whole, I belieye that • * « the ratio in which the temperatare 
augments in descending is greater in shallow than in deep mines." 

Fox, London and Edinburgh Phil. Mag,^ xi. (1837), p. 523. 
At a mean elevation of about 240 feet above the sea, the ground, at a depth of 
three feet, maintained, throughout the year, an average temperature of 49^*86. 
One hundred and seventy-seyen obseryations, in different parts, but not the 
a These colamne are now added. 
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in the same proportions at different depths. Thus,- 



Bztfemo depth, fios. 


Obserratioiis in 

eleyated tropical 

regions. 


Obseirationa at 

moderate altitudes in 

temperate climates. 


Surface to 50 ... . 


24 


17 


60 ,,100 


6 


12 


100 „ 160 .... 


4 


10 


160 ,,200 .... 


2 


— 


200 and beyond . . 


2 


— 


Totals 


37 


39 



deepest, of many mines in Cornwall and DcTon, exhibit increments of tempera- 
ture equal to 10^ eadi at intervals of about 47y 79, and 125 fathoms of descent. 
Whilst fifty-three experiments in the deepest levels or accessible parts of 
mines show the rock, water, and air to preserve in round numbers,— 
a temperature of 60^ .... at 59 fms. below the 

surface 

ti 70 •••• „ loA II 

and „ 80 .... „ 239 „ 

being an increase of .... .^^ 10 ••••,! 59 „ 

10 more „ 73 „ .. deeper 

10 „ „ 114 „ still deeper; 

Fox, Rtporti of the Briiiih Assoeiation, for 1840, pp. 310—16 (Abridged.) 

The following columns show the respective ratios of increase in temperature 
expressed in fathoms of descent requisite to produce an elevation of one degree ; 
deduced from four hundred and fifteen observations in the mines of Cornwall 
and Devon :— 









or 1^ in 6. fins. 
7-3 
10-7 



M 

ft 






Depth. 


Granita. 


Slate. 


Rocki. 


Crou- 

COWMM. 


Lodm, 


Tln- 
lodM. 


Lodi$ 
yielding 

both 
tin and 

copper 


Oopper- 
lodu. 


Means. 


taf. 


flni. 


ftnf. 


fini. 


ftni. 


ftn». 


ftni. 


ores, 
ftns. 


ftns. 


ftni. 


Soiface to 50 


9*3 


5- 


5-8 


8-2 


6- 


8-6 


6-5 


4-6 


6-8 


50 „ 100 


9-1 


7-1 


8-1 


6- 


8-3 


7-3 


6-4 


8-5 


7-6 


100 „ 150 


8-3 


8-3 


6-7 


11- 


7-8 


8-5 


10*5 


8- 


8-7 


150 „ 200 


• . 


4-4 


3-7 


4-9 


«-3 


• • 


3- 


4*5 


4-5 


200& beyond 


7-5 


6-5 


9-5 


3*9 


5-2 


5-1 


• • 


6-5 


6*4 


Means .. 


8-5 


6*2 


6-7 


6-8 


6-7 


7-8 


6-6 


6-4 


6*8 



Hbnwood, CormoaU Geol. Trans., v. p. 406 ; (D* Abchxac), 
Eiitoire des Progrli de la G4ologie, x. p. 69. 
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This preponderance of observation — 

at less than 50 fathoms deep in elevated, tropical, regions ; 
from 50 to 150 fi ff in lower, temperate, Gountries; 
and at all greater depths ... at great altitudes within the tropicSi 

accounts for the apparently higher temperature from 
the surface to fifty — than from fifty to one hundred — 
fathoms deep. Yet, whether unequal numbers of ob- 
servations — in each of several countries so far apart, — 
at altitudes so various,-r-in rocks so difierent, — and in 
mines yielding so many metals and ores,-7-can afford 
results accurately representing the mean temperatures 



The temperatures obseryed in the racki or lodea at the deepest levels, and ratios 
at vphioh the temperatures increase with the depths, of mines in various parts of 
Cornwall are- 



Mines. 



Leffont 



Doleoath 



JYeiovean . • . . 
United Mines . • 



Par Consols 



\ 



Ores. 


Boekfl. 


Data of ob- 
nrvatloBt. 


Depth, 
tali. 


Temp. 


Batloi. 


Copper & Tin. 


Slate . .' 


1837 


188 


o 

79- 


6-6 




r Slate .. 


1863 


266 


87- 


6-9 


Copper & Tin. 


< Granite. . 


9* 


99 


74- 


10*6 




t Slate 


1867 


If 


86- 


7-3 






ri822 


230 


76-6 


9- 


Copper & Tin. 


Granite. . 


1 1857 


272 


73- 


11-8 


(another lode) 

• 








79-6 
82-6 


9*2 




ri837 


>i 
262 


8*1 


Copper . • • . 


Granite. . 


< 












U863 


362 


90-6 


8-6 


Copper •••• 


Slate •• 


1863 


276 


94- 


6-8 


Tin 


^ 


ri837 


128 


74- 


6-7 




>Slate .. ^ 








Copper .... 


J 


L1837 


208 


84- 


61 



I« the UniUd iflnet, ) the temperature of the hot ) , .^ . .. ., . . ,« .. «^ j^ 

at 205 fmi. deep| J tpring was J *^*^ * **« '•"^ ^ inerwe 1« In S-9 taia. ; 

„ inaDOtfaer<M«{, , „ OT» „ „ «-7 „ . 

Fox, Reports of the British Assoc, for 1867 (Abridged and Paraphrased). 

<* The North or Hot-Lode of the Clifford Mines, formerly known as that of the 
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and ratios on any one vertical line, may, perhaps^ 
be open to question. 

The composition and structure peculiar to different 
strata afford greater or less facility for the ascent of 
^ater and vapour ; which, co-operating with the con- 
ducting power proper, in various degrees, to all rocks, 
— aid as well in transferring towards the surface of the 
earth some portion of the heat maintained within it, 
as in determining to each formation its due distribution 
of temperature. Occasionally, however, this normal 
equilibrium is disturbed by the miner ; * through 



United Mines, is one of a group of east and west [copper-] veins which are en- 
cased in the clay-slate or kiUaa, on the east of the granite hill of Cam Marth. 
% % 4t The author fonnd, in 1855, the chief spring welling upwards in a level 
251*6 fathoms deep, with a temperature of 114^. ♦ « « In [1864, however,] 
these parts of the workings had been laid dry by the extension of deeper gal- 
leries, and the point of egress of the springs was along the rich lode, advanced 
[much] farther eastward, it It % [In this part of the works] the principal 
body of the upward-flowing water was to be seen rising tk % 1: on the north 
aide of the magnificent lode of cellular, black-stained, cinder-like pyrites. The 
next level [at 270 fathoms below the surface] is advanced farther eastward by 
some 70 fathoms ; the lode exhibited a good breadth of fine black-coated copper 
pyrites ; and small feeders of water, issued mostly firom the north, or hanging^ 
foall, almost scalded the fingers holding the thermometer, which marked 122^. 
4^ # * At the bottom levelf which is 275 fathoms deep ; in its end the lode was 
narrow, and very impervious to water, but a little rill trickling from it showed a 
temperature of 121^. it % tk 

Between my last two visits 4t Is It the point of issue of the hotter water had 
been deepened 30 fathoms, and the temperature was increased by 8°. This 
would give 1° for 3*75 fathoms. • • • 

Sktth, Mining and Smelting Magazine^ vi. pp. 193—6 ; Beports of 
the British Ateociation, for 1864, Fart ii. p. 70. (Abridged) 

* '* Numerous observations show that, whilst the conditions of the works on 
mines are unchanged, the temperatures at considerable depths are constant ; 
but it seems not to have been ascertained whether the temperature of any spot 
—after other openings were extended beneath it— remained the same as it had 
been when it was the bottom of the mine. To invite enquiry on this subject, I 
venture to oiier the following comparisons. 
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whose shafts and (levels) galleries, water and vapour 
circulate more freely than they had previously circu- 
lated through the cleavage-planes, joints, and crevices 



East Wheal Crafty (a copper-mine, wrought in felspathio and homblendic 
rocks : — 

1840. 



Longclose, Engine-lode 



f> 9 

r 



It 



Treveneon, Reeve*s Lode 



ft 



f> 



Wheal Var fa tin-mine, opened 
in clay-slate). 



Main Lode, W. 



n 



99 



» 



99 



tt 



tt 



tt 



II 



,B. 
.E. 



,W 

,W 

, £. •••••••••••••••• ara 

, £., bottom of the level • . • . 



Depth, 
ftns. 



1838. 

Temp. 



85 



115 



63°5 



69- 



Depth, 
fms. 



85 
115 
116 
135 



Temp. 



60- 
64- 
62* 
70-75 



1838. 



¥• 



230 
240 



{ 



78 
80 
81 



1859.a 



210 
222 



} 



240 
251 



> 311 



321 
321 



74.5 
75- 



74- 

do- 
^82- 



5 

90*25 
91- 



Water discharged by pumps at the Adit, 

from ..[ 240 69* 321 75- 

Thus, at East Wheal Crofty, 

on the Longclote Engine-lode, the temperature 

at the bottom wa« 63^5 in 1838 when the works were 85 fms. deep ; — 

but it had fallen at the 

.ame spot to . . 60- ,,1840 „ 30 „ deeper;— 

yet at the bottom it had 

risen to .... 64- „ „ „ 115 „ deep: 

a These obienrations were made by the late Oaptaln Francis PrancUb with the Mune initra- 
ments which had been used by the writer in 1836. 
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in tbe rocks and lodes; as therefore, each successive 
extension of deeper works intercepts, in its turn, the 
ascent of warm currents, the temperature of the original 
bottom gradually declines. 

That, here and there, portions of various rocks and 
▼ein-stoQes are cooler than those above them^ seems 
too well authenticated to admit of question. Such, 
infrequent interpositions, however, are seldom of great 
vertical range, and there is reason to believe they have 
usually but small horizontal extent ; moreover, between 



at Seeve*8 Lode, the temperature 

at the bottom was es**" in 1 838 when the works were 115 fins, deep ;— 

but it had, at the same 

spot declined to .. 62* ,,1840 „ 20,, deeper: — 

yet at the bottom it had 

risen to 70*75 „ ,, „ 135 „ deep. 

At Wheal Vor, 
the temperature on the Main Lode 

at the bottom was 80^*5 in 1838 when the mine was 240 fins, deep; — 

bnt it had at the same spot 

fallen to •••• 74*a „ 1859 „ 81 „ deeper; — . 

nevertheless at the bottom 

it had advanced to • • -91* a „ ^ ^ 321 ,^ deep. 

HxNwooD, CamwaU Oeol. Thma., T. (1848), p. 395; B^porU of the Royal 
Institution of ComwaU, XLI. (1859), pp. 21—3 ; Annates dee Mines, 5me 
S^e, Xn. pp. 571—3. 

At Wheal Vor, on the 30th September 1858, the mid-day temperature 

at the surface was • • . • 67°; 

but at the bottom, 311 fins, deep, the air and the water issuing from 

the rock were both at • • • . 80°. 

Smyth (Annual Address), Quarterly Jownal of the Oeol, Society^ 

xziT. p. IzzzT. (Abridged.) 

« On comparing the results obtained in Dolcoath in 1821—2 aDd 1827, it ap- 
pears that the temperature was increased only 4° in one level with an increased 
depth of 42 fathoms, giving a ratio between the stations of 1° increase in 10*5 
fathoms ; and in another level the temperature was actually 2° to 2°'5 less than 
in 1822, although 42 fathoms deeper than the mine was then." 

Fox, Ri^ort of the British Association, for 1857| Fart i. p. 100. 

a Ante, p. 764, Sub-note. 
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their temperatures and the temperatures of the wanner 
rocks above and below them, the differences rarely 
exceed two degrees, and usually they are much smaller. 
Whether this state of things is a natural one,-«or 
whether — in fact — it may have been brought about by 
the shafts, levels^ and other openings in which it has 
been observed, — is beyond the scope of this enquiry. 

W. J. HENWOOD. 



8, Glabxkce Place, Penzance, 
1870, Fbbbuabt 8rd. 



On the changes of temperature which take place — at 
the same^ and at different, times, — on the surface 
and at depths of three, six, and nine feet in the 
Canga, at Agoa Quente in Brazil 

The following observations were made with a view 
to ascertaining the rate at which solar heat penetrates 
the earth. 

The high granitic ridge of the Gara^a,* situate in 
Long. 43* 10' W., Lat 19' 60' 8., is, on the W.aW. 
— separated by a deep and narrow glen from a parallel, 
but less elevated, range consisting of talco-micaceous 
slate,t Aod schistose iron-glance interlaminated with 
quartz (ItabiriteX), in which — at least— one con- 
formable bed of auriferous (Jacotinga § ) manganese, 
iron-glance, and talc has been extensively wrought 
Considerable portions of the talco-micaceous slate, as 
well as of the Itabirite and Jacotinga, are overlaid by 
(Canga || ) breccia, containing sub-angular masses of 
the selfsame rocks and of quartz, usually cemented by 
compact brown iron-ore, but sometimes imbedded in 

• AnU, pp. 174^6. 

t ma, pp. 176, 220. 

X Und, pp. 214«— 21,— 44,— 8,— 98. 

{ Ibid, pp. 178, 214,-.16,— 19,— 28,— 7,— 86,— 46,— «1,— 86, 808, 729. 

I Ibid, pp. 216,— 17,— 86,— 45,— 99, 819,-24. 

" The ground rang under the hoof at if iron-plated ; • • • . The appear>- 
anee of the mineral reminded me of the laterite in Malahar and Western India, 
l>ut here it ii the riehest haematite." 

BvETOK, Ea^plorationi of the HighUmde of ihe BrosU, i. p. 815. 

5n 
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reddle. Particles of gold ♦ and nests of native copper* 
occur in the Canga^ but too rarely to need further 
remark. 

Some four hundred fathoms N.W. of, and perhaps 
sixty fathoms above, the works at Agoa Quente;\ — 
that is to say about three thousand six hundred feet 
above the sea — the surface is partially clothed with a 
stunted coppice of ( Lychnophora) Candeia ; | and 
at this spot holes § — of two inches in diameter and 
respectively of three, six, and nine feet in depth — were 
sunk in the Canga. 

Thermometers — adjusted to the Standard of the 
British Association, by Pastorelli of London — were 
placed at the bottoms of the holes ; which were then 
carefully closed with long wooden plugs wrapped in 



•i4fU«,p. 236. 

t Ibid, pp. 224—42, 729—81. 

X '* Sur plusieurs pentes courertes de pferret, je troavai en grande abondanee 
«n6 esp^ee 4 petitea fcuillea du ganre Lyehmopkora Mart. (Vnlg. cand&ia)^ genre 
quii dana lea montagnea, caract^rise lea c6tea pierreuaea."— Saimt HiLAina, 
Vcyoffe dan» le dutrid <Ut Diamam ti wm le litUral du BrMl, x. p. 81. 

Oardner, Travelt m the inUrior of BragU, p. 473. 

{ « Mes obaerrationi sont compriaei entre le lie degr4 de latitude bor^ale et 
le 6* d^re de latitude auatrale. • • • J*ai toujoura obaerr^ dans un endroit 
abrlt^, un res-de ch&nai6e, une cabane d'Indien, un aimple hangar. « # • 
Dana le village de Zupia, mon thermomdtre 6tait plac4 au res-de-ebaua6e, dans 
un trou de 8 pouces pratiqu6 dana le, aol ; ce trou avait un demi-pouce de 
diamdtre. Le maiaon 6tait couTerte de fuillea de palmier. • • • Loraqut le 
thermomdtre 6tait en experience, on boucbait rorifice du trou avec un morceau 
de carton sur lequel on appliquait une grosse pierre. 

** La temperature mojenne du Tillage de Znpia avait ^16 fix^ ik 21^*5 C. 
(70^-7 F.) par de nombreuses series d'observations thermom^triques faitea en 
1825, 1826 et 1829. Zupia ^t 6ley6 au-dessua de la mere de 1,225 mfttrea 
(4,019 feet). 

" Je rapporterai maintenant la march du thennom^tre au-dessous du-sol, telle 
que je Tai obserT^e dans dlff(§rentes looalit^s. — 
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cloth ; and— except for a minute or two at each read- 



Zupia, 
8 pouces BOOS terre. 



Dam r«ir.' 



•• 



1830. 
Aoikt ItZ^ 9 h. m. . • .-• 

10 

11 

1 

3 

Ie9&81i,m 

midi 

5 

lelOiimidi 

4 

lell&midi 

Iel2ik9.h.m .•... 

midi. 

le ld&9h.m. .....••• 

8 

4 

Iel6limidi 

Iel6&midi« 

3 

lelS^midi. 

Ia boole du thennomdtre a M 



21°4 C. 

21*4 

21*5 

21*5 

21-5 

21*4 

21*4 

21*4 

21-4 

21*4 

21*4 

21-3 

21*3 

21*3 

21*5 

21*3 

21*3 

21*3 

21*3 

21*8 



•■• 



*• 



• • 



• 



• • 



70^5 P. 

70*5 

70*7 

70*7 

70*7 

70-5 

70*5 

70*5 

70*5 

70-5 

70*5 

70*8 

70-3 

70-8 

70*7 

70*8 

70*3 

70*3 

70*3 

70*8 



21^7 C. 

22*2 

22*2 

28*8 

22*8 

20* 

23*3 

22*2 

23*8 

28*5 

22*5 

20*5 

21*1 

20*6 

22*6 

23*9 

22*8 

22-8 

22*3 

24*4 



• • 



71- 

72* 

72* 

74*8 

73* 

68* 

74* 

72* 

74* 

74*3 

72*5 

68*9 

70* 

69*1 

72*7 

75* 

73* 

78* 

72*1 

75-9 



plao^e iiun pied an dMSons de la lurfaoe'du sol. 



le 18ii8h.soir. 

4 

6 

9 
le 19 2i9h.m. .. 

midi. .. 

2 

3 

6 
le20kllh.m.. 

midi . 

3 
le21&8h.8. . 

5 
Ie22it9h.m. • 

3h.s. . 



21*5 C. 

21*5 

21*5 

21*5 

21*6 

21*5 

21*5 

21*6 

21*6 

21*5 

21*5 

21-5 

21*6 

21-5 

21*5 

21-6 



• • 



•• 



70-7 F. 

70-7 

70-7 

70*7 

70-7 

70-7 

70*7 

70*9 

70*9 

70*7 

70-7 

70-7 

70*9 

70*7 

70*7 

70*9 



23*4 C. 

22*3 

21*7 

22-2 

21*1 

21*7 

22*8 

22*2 

22*2 

21*1 

21*7 

22*2 



• • 



• • 



• 
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72*1 

71* 

72* 

70* 

71* 

78* 

72* 

72* 

70* 

71* 

72* 
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ing of the instruments — they were never reopened. 



« 



Pendant lea mois do septembrei oetobre et noyembre, le thermom^tre a 
toujour* indiqu6 21*»-6 C. (TO'-T F.) 

** Le thermom^tre a ^t^ plao^ h 1 pied dans la sol, dam une salle basse de la 
maison du surintendant des mines. La temperature moyenne de cette maison 
d^duite d'ane ann6e d'obserTations est de 20°*5C. (68'*'9F.). EUe est 61eT6e 
au-dessus de rOc6an de 1,426 metres (4,679 feet). 

Thermomdtre tool terra. 



1830. 
Beptembre le 9 ^ 11 h.m, 

1 

3 

lelO&Sh.m 

11 

1 

2 

3 



20^6 0. 



68^9 F. 



20*5 .. 68-9 
20-5 .. 68-9 
20-3 .. 68*5 
20*3 .. 68-5 
20-4 .. 68-7 
20-6 .. 68-9 
I 20-5 .. 68-9 
Anserma Nuevo, 
Des observations faites par Caldas, dans yoisinage d'Ansenna, donnent k 
cette partie de la vall6e du Cauca,*'— 6leT6e de 1,050 metres — (3,646 feet) " une 
temperature moyenne de 23^-8 C. (74^*8 F.). 

*' Le thermom^tre plac6 A 1 pied de profondeur dans le sol d'un res-de-chaus6e. 

Thermom^tre sous terres. 



i« 



1830. 
Deeembre le 16 & 8 h.m. 



23°8 C. 




74-8 F. 


23-7 




74-6 


23-7 




74-6 


28-7 




74-6 


23-6 




74-6 


23-6 




74-6 



lel9 8 

le22 9 

Ie22 11 

9h.s. r 

10 

<' Pendant les mois de Janvier et furrier 1831, le tbermom^tre a toigours 
indique de 23'''6 i^ 23*'-7 C. (74»-6— 74''«6 F.). 

Purae4 

*< Dans la Troja del Cura, eiev^e de 2,661 metres (8,698 feet) au-dessus de la 
mer, le thermom^tre a 6t6 plac6 dans le sol k 1 pied de profondeur. 

Thermom&tra toof tern. 



1831. 
AYrillel7&llh.m. 

midi. 



2 

4h.s. 
Iel8 8b.m. • 
9 
« « 



13-1 C. 




66-6 F. 


131 




66-6 


13*1 




66-6 


131 




66-6 


131 




6b*^ 


131 




66-6 



surface^ and at small depths^ in Brazil. Ill 

The temperatures observed at 6 a.m., noon, and 
6 P.M., from the 22Dd of May to the 13th of July 
1849, in each of three holes;* and at 3, 6, and 9 



Quito. 

«( La temperature moyenne de Quito,— ^lev^e de 2,914 metres (9,560 feet) — 
a k\& fiz^e par deux obserrateurs, MM. lee coloDels Hall et Salaza ; leun ob- 
^rrations doUnent une temperature moyenne de 16^*55 C. (60^ F.). 

** Pendant mon s^jour k Quito, j'engage ai M. Salasa k BuiTre la marohe de 
son thermom^tre mie k 1 pied au-desaous de la surface du soL Les obserratlons 
furent faites dans une salle Casse. 



Mois. 


DatM 








Th«mioin^tre. 








•&71i.m. 


All h.m. 


&Sb.t. 


d4h.i. 


1331. 
Septembre .... 


26 


16*6 C. 


69-9F. 


16-5 C 


. 69-9 F. 


16**-6C. 


69-9 F. 


16*60, 


69-9 F. 




27 


16-6 


69-9 


16-6 


69-9 


16-3 


69-6 


16-6 


69*9 


• 


28 


16-3 


69-6 


16-6 


69*9 

• 


16-5 


69-9 


16-6 


69-9 




29 


15-5 . 


69-9 


16-6 


69-9 


16-6 


69-9 


16-6 


69-9 




30 


16-5 


69-9 


16-6 


69*9 


16-6 


69-9 


16-6 


69*9 


Octobre 


1 


16-3 


69-6 


16-6 


69-9 


16-6 


69-9 


16-6 


69*9 




2 


16-6 


69-9 


16-6 


69-9 


16-6 


69-9 


16*6 


66*9 




3 


16-4 


69-7 


16-6 


69-9 


16*4 


69-7 


16*6 


69-9 




4 


16-6 


699 


16-6 


69-9 


16-6 


69*9 


16-6 


69*9 




5 


16-5 


69-9 


16-4 


69-7 


16-6 


69-9 


16-6 


69-9 




6 


16-6 


69-9 


15-6 


69*9 


16-6 


69*9 


16-6 


69-9 




7 


16-4 


69-7 


16-6 


69-9 


16-6 


69*9 


16-6 


69*9 



" Les obserrations que je Tiens de rapporter ^stablissent, ce me semble, d'une 
manidre certaine, que la temperature moyenne d*un lieu abrit^ situfi entre les 
tropiqueSy est donn6e par la temperature du sol prise k 1 pied de profondeur." 
BouBBiMOATTLT, Afifioles de Chimie et de Physique, lixi. pp. 228—36. 

** La temperature de Bio- Janeiro a 6t6 evalnee, par M. E. Cheyalier ( Voyage 
de la corvette* la Bonite,' p. 18), k 24°'2 C. (76''6 F.) d'apprds des obseryations 
faites k 1 pied de la surface du sol et k la profondeur de 3 mdtres (9*8 feet), dans 
un puits." — D'Abchiac, Hietoire deeprogris de la Giohgie, i. p« 88. 

• Trevandrum is situate in Long. 6** 7' 69"" E., Lat. 8^ 30' 32' N. ; the Obserra- 
tory hill, which exposes a grassy surface, rises to about 200 feet above the sea« 
is composed of the stone called Latente^ and in this thermometers were placed 
at the respectiTe depths of 3, 6, and 12 French feet (3*2, 6*4, and 12-8 feet English 
measure). 
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A.M., noon, 3, 6, and 8 p.m., and midnight, from the 
1st of January to the 13th of July, at the surface, 
are compared in Table XXXVII. ; whilst the high- 
est, lowest, and mean temperatures during intervals 
of ten days each, in the same periods as shown in 
PL VI. and in the following columns. 



The following columns contain the monthly means of obserrations made daily 
(except on Sundays) at 6 a.m., noon, 6 p.m., and midnight, as well on each of 
these thermometers as on others at the surface, from the 1st of May 1842, to the 
31st of December, 1845. 



Months. 


BaiUBce. 


8 Prancb, 3*9 English, 
feet. 


6 French, 6-4 SnglUh, 
feet. 


UFranch,12'8Bngiidi 
feet. 


January •• 


78*^930 


84*964 


86-618 


86''*528 


February . . 


80-386 


86-888 


86-626 


86*784 


March .... 


82-730 


88-789 


88-110 


86*378 


April .... 


83-370 


89-614 


88-627 « 


86*916 


May 


81-603 


88-413 


88-224 » 


— 


June • • • . 


79-028 


86012 


86-883 


86*878 * 


July 


78-460 


83*260 


85-144 


86-637 


August • . 


78*990 


83*666 


84*736 


86-894 


September . 


79-978 


84*676 


86*133 


85-633 


October .. 


79-076 


84-722 


86*632 


86-680 


November . 


79-760 


84*622 


86*271 


86*661 


December . 


78-030 


84-228 


86*303 


85*607 


Means .. 


$0-026 


86-716 


86*264 


86*043 



The following conclusions are plainly discernible;-- 

The temperature of the ground at Trevandrum is from 5* to 6^ higher than 
that of the air; — the principal maximum temperature of the air occurs about 
the beginiiing of April, and the extreme range is passed through in three months, 
the principal minimum occurring about the middle of July, the remaining fluc- 
tuations indicate a slight maximum about the middle of October The epochs 
of temperature are retarded with the depth below the surface, and, at the same 
time, the ranges diminish and casual fluctuations disappear. 

Caldboott, Bdin. Phil, Thnw., XTi. pp. 879^93. 

o For two ysan. ( For one year only. 
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Tempenttures obierred at 



Periods. 



1849. 
Jan. 1 — lO.... 
», 11 — 20.... 

fy 21 •"" 3v*« •• 
„ 81— Peb. 9. 

P«b. 10 — 19.... 
n 20 — Mar.l. 

Mtf. 2—11.... 
II 1^ ^^ Zl • • • • 
If £Jt "" ol • • • . 

April 1 — 10.. •• 
,1 11 — 20.... 
If 21 — 80 • . • . 

May 1 — 10.... 
„ 11 — 20.... 

II Ax "*** uU .... 

ly 31 — Jane 9. 

June 10 — 19.... 
f f ^u ^~* •" . . • • 
II 80 — July 9. 

July 10 — 13.... 



the snrftuse. 



I 



88< 

84*8 

84-8 

79-6 

81*5 

80-5 

80-5 

78- 

80-5 

80* 

77- 

76-6 

70- 

71-8 

72-7 

69* 

78-4 

70-2 

67-6 

68- 



I 



66- 
61- 

> 

62- 
68- 
66* 
60- 
64- 
67- 
62- 
62- 
61- 
54* 
42* 
44* 
48* 
50- 
43* 
60* 
48* 
48* 



J 



depths of 

A, 



three feet. 



n 



72-8 

78-7 

78-6 

70-4 

69- 

78- 

71-5 

68*9 

70- 

711 

68*4 

66*1 

59*3 

61-9 

61*6 

61*2 

59*3 

62*1 

57-7 
67*8 



i 

& 



73*7 
72*8 
72*5 
72- 

71*9 
71*3 



I 



six feet. 



1 1 



72*1 
71*4 
71*7 
711 
71*1 
71-2 



72**8 
71-9 
72*1 
71*6 
71*6 
71*3 



i 



71-6 70-6 



71*6 
71-8 
71*2 



71-2 
70*8 
70*8 



nine feet 



I 

n 



71*8 
71*4 
71-1 
71* 



71*8 

71*6 

71*2 

71*1 

71- 

70*8 



I 



71-1 

71*8 

71* 

70*8 

70*8 

70-7 



9 



71*4 

71-5 

71*1 

71* 

70*9 

70*8 



.dBxtremes! 



o 



84*8 



« Means . . • • 






^Bztremes \ 
^Means • • . . 
'^Banges .. 



42* 



67*3 



42*8 




71*6 



70*6 



71-8 



71* 



72*1 



71*2 



0*8 



84*8 



42. 



• • 



66*3 



73*7 



. . I . • 



71*1 






71*9 






71*8 



71*2 



70*7 



71-1 



42*8 



2*6 



1*1 



▲t Bnusels the temperatures hereafter mentioned are the means of ob- 
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From the 22Qd of May to the 13th of July 1849, 
therefore, the extremes, the means, and the ranges of 
temperature were ; — 



serrations at di£ferent depths on opposite sides of the Obserratory ; from 1834 

to 1839. 

South or ths Obsb&tatoxt.— North of thb Obsibtatobt.— 

UVSHASBB. SHASBD. 









Depths. 








• 


Depths. 






Months. 


• 

OQ 


• 

1 

o 


1 

u 

? 


• 

J 

o 


• 

& 

a 

• 

o 


• 


II 


• 

1 

^§ 

i- 

o 


0*40 M«tre (1-47 foot). 
6 yean. 


• 

I 


• 

■s 

1 

H 

% 


• 

1 

OO 

■StQ 

S 




Jan 


86-7 


o 

34- 


34-2 


37-1 


38-2 


38*5 


o 

37* 


38*9 


40*6 


42*1 


44*3 


53*4 


54*5 


Feb. .... 


89- 


34-6 


34-3 


36-8 


37*8 


39* 


38*7 


38*7 


30*8 


41* 


43*7 


51*6 


54* 


March .... 


46-6 


39-3 


40-2 


39-7 


39-9 


40*6 


41-5 


40*9 


41*5 


42*2 


44* 


50*2 


53*4 


April .... 


51-8 


42*6 


43*9 


431 


42*9 


42*8 


44*6 


43*1 


43*3 


43*6 


45* 


49*6 


52*8 


May 


65-7 


53-4 


54-6 


51-3 


50-2 


49*5 


53*5 


50*4 


50* 


49*3 


49-5 


49*8 


52*2 


June . • • • 


72-4 


60-8 


60-6 


60-2 


58*4 


58*4 


62* 


58*3 


57*4 


56* 


55*7 


50*9 


51*9 


July .... 


74- 


68-1 


66-3 


64-6 


63*2 


64*^ 


64*8 


60*8 


60*5 


59*7 


59*5 


53*4 


52*1 


August . . 


71-4 


60-3 


67- 


63-4 


62-3 


64*9 


631 


60*3 


60*5 


60*5 


60*9 


55-6 


52*6 


Sept. .... 


62- 


67-8 


68-6 


59' 


58*9 


59*9 


58*1 


56*4 


57*5 


58* 


59*1 


57*1 


53*3 


Oct 


65-1 


52-6 


53*6 


54*3 


54-9 


55*4 


51*3 


51*9 


53-6 


54*8 


56*4 


57*6 


54* 


Not 


44* 


44*6 


43-7 


46* 


47*2 


46-8 


42*7 


44*5 


46*4 


48.4 


50*7 


57* 


54*5 


Dec 


39-4 


39-9 


40- 


42* 


42*7 


44*4 


38*9 


41*6 


431 


45* 


47*3 


55*4 


55* 


Means .. 


54-7 


48*6 


49-8 


49*8 


49*7 


50*4 


49*7 


48-8 


49*5 


50* 


51*3 


53*5 


53-3 



The following columns show the times of lowest, highest, and mean tempera- 
ture ; — at the surface and at various depths ; — ^under both southern and northern 
aspects; — 
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PUoe of obwrration. 


Estremei. 


Means. 


Banges., 


Sur&ce 


43- —73-4 


69°1 


30°4 


Three feet deep . . 


71-1— 73-7 


72-1 


2-6 


Six „ t> • • 


70-6— 71-6 


71'2 


1- 


Nine ,9 99 • • 


71- —71.8 


71-2 


0-8 



Bfptb. 



Sorfaoe 

MSCiw. Ptet. 

0-15 .. 0*49.. 

0-19 .. 0-68.. 

0-40 .. 1-31.. 

0-45 .. 1-47.. 

0-00 .. 1*96.. 

0-76 .. 2-46.. 

0-80 .. 2*62.. 

1* .. 3*28.. 
8-9 .. 12*8.. 



SOUTHBBir ABPaOT.— 
UH8HA1>JU>. 



Loweit. 



Jan. 13 



fi 



a 
14 



b 
Feb. 8 

Jan. 30 



,. 30 
a 

n 25 



OD S 



Apr. 25 
Maj 2 



»• 



9 



H 12 

a 

u 19 



Highett 



July 9 



II 



a 
9 



Aug. 2 



July 23 



., 25 

Aug. 6 



1. 



Oct 20 
„ 30 



Not. 2 



t> 



fi 



8 
a 

4 



BHA2»n. 



LOITMt. 



Jan. 17 



tf 



29 



SB 



May 3 



HIghMt. 



Feb. 5 
„ 17 



.. 27 
lApr. 20 



If 



fi 



II 



9 
18 

18 



t» 



24 
July 17 



July 18 

., 24 

11 80 

Aug. 6 

I. 9 
Oct. 14 



"3 

a 



a 



Oct. 21 



II 



26 
Not. 4 



II 



8 



I. 13 
Jan. 10 



Between the times at which the lowest, highest, and mean, temperatures, 
retpeetiTely, occur at the surface and at different depths, the hereafter mentioned 
periods, therefore, intervene : — 

Surface 



KMiM. Feet. 

0-15 .. 0*49.. 

0-19 .. 0*58.. 

0-40 .. 1*31.. 

0-45 .. 1-47.. 

0-00 .. 1*96.. 

0-75 .. 2*46.. 

0*80 •• 2-62.. 

1* .. 3*28.. 

3-9 •• 12*8.. 



1 day 



b 



7 days 



25 days 



•« 



10 



7 • 



If 



•• 



b 
24 days 



4 », 



a 
10 days 



19 



2 ..a 



»»' 



12 days 

7 ,1 
12,1, 

10 „ 
52 .. 



6 days 
4 I. 

6 M 

63 „ 



6 days 



>» 



6 

6 ,. 

8 If 

66 „ 



5 days 



9 


$* 


4 


t» 


5 


fi 


58 


II 



5o 



QtTBTBLST, Mmoim de rAcadhnie RoyaU de BntxeUes^ x. pp. 3^80, 
xin. pp. 3 — 52. (Abridged.) 

a One year only. b Two years only. 
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From the 22nd of May to the 13th of July, how- 
ever, the extremes, means, and ranges were ; — 



At Greenwich obserratioiis hATe been made daily, for many yean, on thermo* 
meters — at the tnrfaoe and at depths of 1 inch, 8*2, 6*4, 12*8, and 26*6 EngUah. 
(3*, 6*y 12', and 24* French) feet. *' The aoil [is composed] of beds of sand ; 
of flint-grayel with a large proportion of sand ; and of flints with a small pro- 
portion of sand, cemented almost to the consistency of pndding-stone. % It ^t 
[Those parts of the tubes which project aboTe the surfkoe] are protected by a 
wooden case or box fixed to the ground ; the sides of the box are perforated 
with numerous holes, and it has a double roof. In the North face of this box is 
a large plate of glass through which the thermometers are read." The extremes 
and means observed during the years 1865, 1866, and 1867 hare been ; — 



Dec 



• 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept. 


Oct. 


Not. 








At the surface. 








Highest ••.. 


53*6 


55*2 


57*8 


75*8 


81*6 


88-9 


84*5 


84*7 


82*7 


73*2 


o 
63* 


Lowest . • • . 


20" 


30*3 


33*1 


44* 


42*3 


54*6 


57* 


56*1 


50*9 


45* 


37-9 


liean 


40*5 


44*1 


43* 


57-8 


61*9 


69*1 


69*8 


68*2 


67- 


57-5 


47*7 



54*3 

28*7 
43*1 



At a depik of one inch* 



Highest 

Lowest 

Mean 

9 



!••••• 



Highest .... 
Lowest • • • • 
Mean •••••• 

Highest ••.. 
Lowest 
Mean •••••• 

Highest .. 
liOwest ar • • • 
Mean •••••• 

Highest .. 
Lowest • . 



50*2 


50*7 


50*1 


59*4 


65* 


69*5 


77-1 


70*6 


70*5 


63*2 


56*8 


61-9 


29* 


31*2 


35*1 


43*8 


45*2 


57-5 


56*8 


55*7 


521 


46*6 


39* 


34*3 


40-2 


42*7 


40*7 


51*2 


55*5 


63* 


64*6 


62*8 


61*7 


54*2 


46*6 


43*3 


At a depth of Z'2feet, 


46* 


46* 


45*3 


51*8 


57-2 


61-6 


63*8 


63*7 


64*4 


61*5 


53*4 


48*9 


39*1 


30*4 


391 


40*6 


48*6 


53*6 


59*4 


59* 


57* 


52*2 


45*6 


42*2 


42*6 


42*8 


41*4 


47* 


52*1 


58*1 


61*5 


61*1 


60*8 


55*9 


49*7 


45*8 


At a depth of 6'^ feet. 


49*3 


47*8* 


47-2* 


49*2 


53-2 


57*6 


60*1 


60*2 


61*4 


58*3 


55*6 


52* 


44*2 


45* h 


44*4» 


44*5 


48*9 


51*9 


56*4 


58* 


57*7 


55* 


50*8 


47* 


46*7 


46*7» 


45*4* 


47*2 


50*7 


54*8 


58*4 


59*3 


59*7 


56*5 


53*3 


49*7 


At a depth of 12*8 feet. 


51*6 


49*7 


48*6 


47'7 


49*5 


51*8 


54*4 


55*6 


57- 


57*2 


156*3 


53*6 


47-6 


45*8 


45* 


44*8 


46* 


48*9 


51*8 


54* 


55*6 


55* 


63*1 


50*2 


49*7 


47-9 


46*9 


46-5 


48*1 


50*4 


58*2 


55*1 


56*1 


56*1 


54*5 


52*2 



At a depth of 25*6 feet. 



52*6 1 52* 
51* 50*2 



Mean 52* 1 51*2 



51*3 


50*6 


49*9 


51*6 


50*4 


51*3 


52* 


52*6 


52*9 


49*3 


48*6 


48* 


48*8 


49*7 


49*8 


50*8 


51-8 


52*5 


50*4 


49*7 


48*9 


49*6 


50*1 


50*6 


51*5 


52*2 


52*7 



52*9 
52.3 
52*6 



a Two yetrs only. 
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Flioe of obserration. 



Surface 

Three feet deep . . 
Nine 



» » 



• • 




Ranges. 



ZO'A 
2-6 
1-1 



The interrala between tbe times of highest and of lowest temperatures at the 
surface and at different depths, are shown in the foregoing colnmns. 

The highest, lowest, and mean temperatures, as well as the ranges at the snr- 
faoe and at Tarions depths, were — 





Highest. 


Lowest 


Means. 


Banges. 


Surface 


84-7 


20^ 


66'8 


647 


1 inch in depth . 


77-1 


29* 


52-2 


481 


3-2 feet „ 


64*4 


39-1 


61-6 


25-3 


6-4 „ „ 


61-4 


44-2 


52-4 


17-2 


12'8 „ „ •• 


67-2 


44-8 


51-4 


12-4 


2W „ „ 


52-9 


48* 


50-9 


4-9 



MagneHoal and Meteorological Observatione ai the Royal Obeervatory, 
Greenmehf 1865, pp. xlii. — ^iii., cclzxxxii. — ^yii. ; 1866, pp. zliii. 
— r?., cxcix.— VI. ; 1867, pp. XLi?. — ^v., ooLxui. — ^vn. 

At and near Edinburgh obserrations were continued from 1837 to 1842 at 
depths of 8-2, 6*4, 12-8, and 25-6 (English) feet;-- 

on the Calton Hill, in porphyritic trap, at 350 feet above the sea ; 

in the Experimental Garden, „ sand , „ 70 



& at Craigleith, 



» 



sandstone 



» tt 



150 



it 



ft 



»i 



it 



with tho undermentioned results ; — 







OaltooHUU 




Ex^Mrimental Garden, i 




Oraigleitli. 




Depth. 


i 


1 


» 


1 


t 


1 


» 


1 


i 


1 


• 

1 


i 

1 


3*2 feet 


56*2 


35*7 


46'-5 


20*5 


57-2 


35*1 


46*1 


22*1 


55*9 


35*4 


45**9 


20*5 


6-4 „ 


62-3 


39-7 


45*8 


12-6 


54*6 


38*6 


46*4 


16* 


53*8 


38-1 


45*9 


15*7 


12-8 „ 


49-4 


43-6 


46-3 


5*8 


50*6 


42*8 


46*7 


7-8 


51*1 


40-7 


45*9 


10*4 


25-6, 


47-8 


46- 


46*8 


1*8 


48*2 


46- 


471 


2* 


48-5 


43-8 


46* 


4*7 



The mean temperature of the air, at surface. • was 45*2 

on an average of all the stations, at 3*2 feet deep „ 45*8 

6-4 „ „ 46* 

12-8 „ „ 46*3 

26-6 „ „ 46*7 

FOBBBS, Edm, PkU. 2Vafw.,zvi. pp. 194, 204,^7 • Proceedings of the 
Royal Society of Edinburgh, i. pp. 223, 344*. 



n 



If 
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The depths at which the observations were made ;— ^ 
the mean temperature of each spot at the commence- 
ment of the series (on the 22nd of May, 1849); — and 
the nearest periods at which these were, respectively, 
the means of the climate ; are shown in the following 
columns : — 



Depth. 



Three feet . . 

Six 

Nine 



* 

99 • • 



99 



• • 



• 

1849, 

22nd May. 

Mean 

temperature. 


Nearest preceding day on 

which the mean of the 

climate approached moat 

closely to the temperature 

underground. 

A 


Interval, 


underground. 


Date. 


Mean temp., 
surface. 


days. 


73-3 

71-4* 

71-6 


Mar. 3 
Apr. 6 
Apr. 6 


74-3 
72-7 
72-7 


80- 
46- 
46- 



At Upsal thermometers sunk 1-07 foot, 2-14 and 3-20 feet in the ground, and 
observed daily at six in the morning, two in the afternoon, and nine at night, 
showed temperatures of which the monthly means are set forth in the following 
columns :— 



Timei. 


1-07 foot. 


8-14 feet 


8-dOfeet. 


1833. July 

Aug 

Sept. 

Oct 

Nov. 

Dec 

1834. Jan. 

Feb 

March ••.... 

AprU 

May 

June 


60^-54 

55-61 

53-92 

48-14 

39- 

33-45 

29-28 

31-31 

32-63 

38-04 

48-02 

56-67 


o 
59- 

55-45 

63-61 

48-34 

40-31 

35-18 

31-24 

31-96 

33-13 

37-43 

46-56 

54-50 


56^-96 

55-18 

53-47 

49-26 

42-20 

37- 

32-72 

32-43 

83 44 

36-93 

45-10 

52-32 


Means 


43-88 


43-89 


43-92 



RuDBBBO, Arm, der Chan, und Phyaik de Poggmehrff, xxxxii. Memoires de 
rAcademie Royale de Bruxelles, x. p. 36. Edin, New PhU. Journal, xxiii., 
p, 845 ' 

* At Trevandrum the mean annual temperature was higher at six, than at 
either three or twelve, feet— Caldbcoxt, Edin, PhU, Tram,, xvi. p. 392. 



surface^ and at small depths, in Brazil. 11 Q 

The proportion of solar heat ahsorbed by the ground 
must, of course, depend, in some measure, on the 
nature of the surface.* 

The following columns set forth the means of ob- 
servations, at the surface, as well as at depths of three^ 



" The obeerrations ftom. Trhich the following table has been deduced were made 
at Alverton, near Truro, in 1852 — 3. % % % Four pita, about two feet deep 
and two feet wide, were dug in good healthy garden loam. [The first] was filled 
with yellow clay frem the clay-slate ; [the second] with pure white sand, from 
the sand-bed at St. Agnes Beacon ; [the third] with peat, almost pure Tegetable 
matter, well worked before put into the pit; [the fourth] with garden loam. Tha 
bulb of the thermometers was placed 4 inches below the surface in the centre of 
eaeh pit, and another thermometer was placed in the same manner under the 
short grass of the lawn. Each yariety of soil was thus subject to the same 
drainage below and to the same influences above. The readings of the thermo- 
meters were made in the morning when the temperature of the soil was lowest, 
and again in the eyening when it was highest » 4^ * . 

'* Temperature of the air and of different kinds of soil, Alverton, near Truro. 



Date. 


jLlr. 

Mean 
temp. 


III 


SlUceoiu 
Sand. 

Mean 
temp. 


III 


Garden 
Loam. 

Mean 
temp. 


in 


1852. Sept 

Oct 

Not 

Dec 

1853. Jan 

Feb 

March • • • • 

April 

May 

June 

July 

Aug 


677 

51-1 

50-9 

49-3 

44-9 

37- 

44-4 

50-6 

53'4a 

67-6 
60-5 
60-5 


66% . 

501 " 

461 

46-7 

42-1 

36- 

4M 

49-9 

6M 
64- 
63*1 
62- 


o 
60- 

50' 

491 

46-2 

42-1 

34-6 

40*4 

50- 

57-2 

63*9 

63- 

62-5 


57ms 
61-6 
50*2 
47-8 
43-7 
37-4 
42-2 
50-8 
57-7 
63-6 
63-8 
62-8 


59% 
51'1 
50-2 
48-1 
43*2 
36-8 
41-3 
50-8 
58-3 
65*1 
64-3 
68-9 


6oa 

54-2 

52*2 

49*6 

46-7 

40-8 

46-2 

63- 

601 

67-3 

67-2 

68*1 


Annual Means .. 


51-5 


51-2 


51-6 


52*4 


52-7 


55-4 



Whttlby, Bath and West of England AgricuUural Journal^ m. pp. 12—15. 
(Abridged.) 

o 1862. 
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six, and nine feet; at 6 a.m., noon, and 6 p.bc., during* 
the same period ;* — 







6 a.m. 






Noon. 






6P.1C 






PUmoT 


Maj. 


Joae. 


July. 


§ 


May. 


Jane. 


Jolj. 


• 

1 


May. 


JTone. 


Jolj. 


i 


if 


Surface •••. 


67% 


56% 


51% 


66'b 


56*5 


60*3 


64-7 


62% 


63- 


63-2 


61% 


62% 


60*2 


8 feet deep*. 


72*7 


72-7 


71-5 


72*3 


72-7 


71*9 


71*4 


72*0 


72-6 


71-8 


71-4 


72* 


72*1 


8 w »i •• 


71-2 


71-2 


— 


71-2 


71-2 


71*1 


— 


71*2 


71-2 


71- 


— 


71*1 


71*2 


9 w II •• 


71-3 


71*4 


70-8 


71-2 


71-4 


71-2 


70-8 


7M 


71-4 


71*1 


70-7 


71-1 


71-1 


lCeani.ftt8,6, ) 
and 9 feet deep) 


71*7 

1 


71-7 


71*1 


71-5 


71-7 


71-4 


71-1 


71-4 


71-7 


71*3 


71* 


71*4 
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It would seem, therefore, that at depths of three, 
six, and nine feet respectively, the mean temperatures 
slowly declined, both from May to July, and from 
morning to evening, t These observations, however, 
extend to neither of the annual extremes. 

W. J. HENWOOD. 

3, Clarence Place^ Penzance. 
1870, Marcli SOtih. 



* Such obBezrationB only as were made simultaneonsly at the several stations, 
liaye been nsed in dedacing these STerages. 

t At Trevandrnm obserrations — at interyals of six hours — ^from the Ist of 
May 1842 to the 3l8t of December 1845, afforded the undermentioned results. 



Depths. 




uoort or oi 


»Mryauoii. 




Meant. 




Noon. 


ep.M. 


Midnight. 


3feet 

12 ., •• 


82*^50 
83*79 
83*90 


82°66 
83*98 
83*99 


82°55 
83-88 
83*95 


82°50 
83*82 
83*90 


82-55 
83*87 
83*93 


Means 


.83*46 


88-54 


83*46 


83-41 


83-45 



Caldbcott, BuUetiM d» VAccMnie Royale de Brtixettes, ix. Partie I. pp. 303 
—10; Proeeedinga of the Royal Society of Edinburgh, i. pp. 432—3; 
Edinifurgh Phil. Trans,, zvi. p. 391. (Abridged.) 



EXPLANATION OF THE PLATES. 



Copies of Workiiig-planB and Sections of mines are marked with 
asteriakB (•). 

Li the Plans lodes are represented by single, and erosa^eins by 
doable, lines. 

In Longitudinal Sections the darkest shades indicate the portions 
which have been removed- 

CHILI. 

Plate I. 
Plan of the Mining District of Ghafiardllo. 

Plate IL 
Longitadinal section of the Colorada hde^ GhafiardUo.f 

BRAZIL. 

Plate III. 

Bird's-eye yiew of the gold-formation at different depths in Morro 
Velho* 

PUue IK 

Fig. 1*. Flan of Chngo Soco. 
„ 2*. Longitadinal section of the Ocngo gold-formation. 
„ 8*. jy ,, Cun^a ,, • 

„ 4. Transverse section of the strata*! 

COBKWALL. 

Plate V. 
Fig. 1*. Plan of West Caradan. 
,, 2*. „ South Caradofi* 
„ 8* „ Wheal Trelawny. 
jy 4*. „ Wheal Mary Ann, 

t J)rawn from surrey by Edwin Price Waring, Esq., Superintendent of Cdorada, 
t »i »f Captain John Luke of Ganffo Soco. 
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PlaU VL 

Projections of temperatores obserred, at the surface and at depths 
of three, six, and nine feet, within the tropics. 

WOODCUTS. 

NORTH-WESTEBN INDIA. 

Fig. 1. The Danda mine ; Section. Beds of metalliferoTis quartz ; 

in talcose and chloritic slates. 

„ 2. „ Dhunpoore „ ; „ . Jointed structure common to 

limestone and slate.s 

y, 3. „ „ „ ; View of the joints, and of the (hunches) 

masses of copper-ore which occur 
at their intersection. 

If ^» w i> » 9 Irian „ ff „ 

„ 5. District of Agur ; „ beds of iron-ore, in quartzose-talc, 

and in clay-slates. 

CHILI. 

„ 6. „ Chafiarcillo ; Plan. Jointed structure of the first lime- 
stone. 

„ 7. „ ff ; Transverse Section. Colarada, Waring, 

Descubridora, and Candelaria lodes; 
Manto de Ossa ; first limestone. 

„ 8. „ if ; Plan. Dykes of felspathic and hom- 

blendic rocks, intersected by the 
Colorada and Candelaria lodes, 

„ 9. yf ff ^ n • Meridional positions of f^dttncAe^^ 

masses of ore in difEerent lodes, 

„ 10. Quehrada Seca. Transverse Section of the homblendic, 

quartz, and felspathic rocks, and of 
the metalliferous beds and veins. 

„ 11. San Jose; Plan. Veins of metalliferous quartz. 

BRAZIL. 

Quartz-rocks and quartzose slates. 

„ 12. Catta Branca, Plan (Sketch). Auriferous quartz, in mica- 
ceous (and talcose ?) slates 

„ 13. Catta Preta; Transverse Section. Beds and floors of au- 
riferous quartz in quartz-rocks. 
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Glay-ahite. 
Fig.l4^ Oongo Soco (Camara) ; Plan (Sketch). Isolated f^ncAw^ 

mas86B of auriferous quartz, ia variously 
coloured clay-slates. 
„ 15. Morro Velho ; Transverse Section (Sketch). Formation of 

auriferous iron-pyrites and quartz, in 
clay-slate. 

Jacotinga. 
„ 16. Pitangui; Transverse Section (Sketch). Bands of auriferous 

Jaeotinga. 
jy 17. Agoa QiienU; Transverse Section (Sketch). Alternating 

bands of iron-ore and quartz (Itahirtte)y 
displaced (heaved) by minute veins of 
quartz. 

91 18. „ ; Horizontal Section (^cetch). Schistose rocks 

of iron-glance and quartz (Itahirite) 
interfoliated with auriferous Jacotinga, 

„ 19. Catta Preta; Transverse Section. Isolated masses of au- 
riferous quartz imbedded in iron-glance, 
manganese, and talc. 

„ 20. Cocais (Alto da Cruz) ; Longitudinal Section. Layers of 

talc in iron-glance and quartz. 

„ 21. Gongo Soco; Horizontal Section. A conformable layer of 

rich auriferous Jacotinga interlying a 
(horse) mass of iron-glance and quartz 
(Itabirite)f surrounded by Jacotinga 
thinly sprinkled with particles of gold. 

„ 22. „ « View of flexures in schistose iron-glance 

interfoliated with quartz (Itahirite). 

„ 23. „ ; Transverse Section. Contorted layers of talo 

and auriferous Jacotinga, 

„ 25. „ ; Longitudinal Section. Alternating layers of 

iron-glance and slightly auriferous Jaco^ 
tinga displaced (throum) by thin croea- 
veins of quartz. 

UNITED STATES. 

„ 26. North American Mine. Massive and cellular quartz sprinkled 

with native copper. 
5p 
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Fig.27, South Cliff Mim, Minute grains of native copper and trap 

in a vein of prehnite traversing trap-rook. 

„ 28. DaugUu Houghton (Henwood) Mine. Longitudinal Section 

of the WorkB. 

y, 29. II n • Grooved surface of 

vein-stone and native copper. 

CHANNEL ISLANDS. 

„ 80. SarVe Bope Mine. Longitudinal Section of the works, 

IBELAND. 

„ 81. Enochmahon Mine ; Stage lode. Longitudinal Section of the 

works. 

OOBNWALL. 

„ 82. Wheal Trelavmy, Section of a concretion imbedded in 

clay-slate. 



JENDEX. 



Airaham, Wheal, ventilation obtained by a fall of water at, 220. 

Academiesy Mining, at Chemnitz and Freiberg, 691. 

AdamSj Wheals and Exmouth^ proportions of silver in ore and lead 

of, 110, 
Adii^ sTstem of drainage by, in the Himalaya, 50. 

at Wheal Agar^ copper precipitated from water of, 585. 
in Gwennap, the extent of, 585. 

, commencement of, 586, 

, quantity of water flowing through, 586. 

, temperature of „ , 586. 

, analysis of „ , 686,-8. 

, precipitation of) ^^ ,586—8. 

copper from * 
at Tresavean^ „ water of, 5.88. 

at Dolcoathf slight precipitate of copper €rom water o^ 589. 
AgoTj Wheal, precipitation of copper at, 585, — ^92. 
Agnes, Saint, profits afforded by mines in the district of, 453—4. 

, subterranean temperature „ , 752. 
Agoa QiuenU, mine of, 224 — 36. 
' , rocks of, 224—7, 729, 

, auriferous deposits of, 227—86, 819,— 23,— 29,— 81. 

J —^......^ J proportions of gold 1 280-5, 

contained in, ) 326. 

, , , at different 

depths, 331. 

, .^_^— J quantities of goldobtamed at, 235, 

367. 
, , quality „ , 236. 
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AgoaQuenUf subterranean temperatare at, 729 — 31, — 56. 

, climate of, 729 ; Table XXXI. 

• , rain at, 730. 

, temperatures at depths of three, six, and nine, feet, at, 

768—80; Table XXXVH. 
, growth of fish in warm water at, 855, 731. ' 



Agordo, treatment of inferior copper-ores at, 579. 

Agua, Manto de, a calcareous bed impervious to water, at ChafSardllo, 
77. 

Agury the rocks, iron-ores, and smelting-works of, 21 — 2, 57, 

Agur, Aly the rocks and copper-ores of, 11. 

Air, issue of from joints in the Itabirite, at Oongo Soco, 250. 

9 ' chalk at Belvedere, 250. 

Aiiy, G. B., Esq., subsidence of rocks, and veins at Dolcoath, 666. 

Akjsd, sandstones and iron-ores of, 67. 

Alabama, auriferous rocks of, 371. 

Alderley Edge, ores of copper in sandstone at, 77. 

Ale and Cakes, early use of plunger-pole at, 570. 

Alfred, Wheal, silver ores obtained at, 112. 

, ancient mode of operation, long continued at, 146. 

, profits realized at, 445 ; Table XIV. 

Alfred ConsolidaUd Mines, profits realized at, 445 ; Table XIV. 

Alga, growth of in water impregnated with mineral salts, 585, — 8 

Alger, — Esq. and Dr. C. T. Jackson, copper-ores of the Nova- 
Scotian coal-measures, 507. 

Algonquin mine, rocks and ores of, 479 — 80. 

Alison, R. E., Esq., qualities of Chilian copper-ores, 166—7. 

Allen, John, Esq., altitude of Liskeord and its neighbourhood, 748. 

, damage to fertile land by water from mines, 353. 

J increased value of land consequent on mining operations 

in it, 694. 

, mining in the Caradon district, 694. 

Alloy, nature and proportion of in Brazilian gold, 175 — 6, 9 80, 

205-6,-36-7,-86,-99,311,- 
334,-7,-8,- 40 ; Tables VII. , 
IX., X. 

; Canadian gold, 384. 
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Alloj, nature and proportion of in New Granadian gold, 860. 

Siberian gold, 835,-60. 

Virginian gold, 874,— 77,— 82* 

, Welflh gold, 642. 

Almora, composition and structure of granite near, 2. 

— — , frequency of earthquake-shocks at, 49. 

Altitudes, temperatures of mines at yarious, 758 ; Tables XXXII., 

XXXV., XXXVI. 
Aluknunda, auriferous sands of the, 8, 46 — 7. 
Amalgamation, 97, 877 ; Tables VII., XXII. 
America, North, auriferous rocks of, 871. 

, South, „ , 168—870. 

Amygdaloidal rocks, south of Lake Superior, 898, 422, — 88. 
Analyses, of mineral-waters, 578, — 86 — 8, — 90 — 8. 

, „ rooks, 75,-8, 80, 240,-67, 899, 618. 

and assays of different metals and ores, 95,->121,-48,-67, 

197-8, 204-6,-87,-86, 884-5,-8,-58,-78,-4,-8,-88, 472-8, 522 

528,-86,-45-8,-50,-66,-8,-71,-81-92, 680,-2,-42, 708-9,-11 ; 

Tables VIL, XXII. 
Andrada, Senr. Cromes Freire de, his attempts to preserve the forests 

of Brazil, 848. 
Angles, included between lodes and cross-veins j 127-9, 225, 527,— 

568-60,-98, 608,-22,-88-85, 
717 ; Table IH. 
, strata, 406. 

Ann^ Wheal, silTerand silver-ore of, 112. 
Anna, Santa^ auriferous deposit of, 214. 
Ansermo Nuevo, temperature of, 770. 

Ansted, Professor, on the auriferous series of Virginia, 879 — 81. 
^ • detrital gold of „ , 884. 



- proportion of gold extracted at the 
Buckingham mines, 877 — 9. 

- geology of CohrSy 441. 

Sark, 580—2. 

— — — Herm, 736. 



climate of Guernsey, 735. 
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Ansted, Professor, on the wells of Herm, 787. 

Antimony, ores of, 118-19,-21,-79, 334,-74, 626,-85-6,-45,-8, 

566, 617, 707. 
Antiquities, discovered in copper-mines near Lake Superior, 415-19. 

, imbedded in detrital matter, 344 — 5, 

ArUotUa Pereira, disappearance of rivulet beneath rubbish, in the 

dry season, 858. 

, ores, metals, mines, and smelting-works at, 218, 

808,-.59. 

^— , rocks of, 808, 

rubbish from mines carried into river (Grualazo 

during the rains, 308. 
Ants, damages done by, 350—^1. 

', discovery of gold in a nest of, 248. 
Apire (labourer), the weight of ore extracted by, in Chili, 147. 
Apjohn, Professor, analyses of lead, zinc, iron, and auriferous ores 

by, 545—50. 
Aplin, P. H., Esq., proportion of tin-ore in the vein-stone of the 

Saint Ives ConaolidcUed Mines, 472. 
Arabia, sounds emitted by moving sand in, 154. 
Archiac, Viscount D', on the temperature of coal-mines in Yiiginia, 

755. 
Ardtidly Mine, rocks and metalliferous deposits o^ 615-19, 742 ; 

Table XXI. 

— , subterranean temperature of, 744. 

Argall, Mr. William, on the proportion of tin-ore in the vein-stone 

of Wheca VoTy 472. 

-, profits and losses at „ ,446. 

Arrastres, quantities of ore-ground, and of gold extracted, by, 208 ; 

Table VII. 
Arsenic, compounds of, 118,-94, 218, 884,-74, 526, 617,-79. 
Ashbumer, W., Esq., on the produce and quality of gold, the cost of 

extracting it, and the loss of mercury during its extraction, in 

CaUfomia, Table XXU. 
Ashley, T. D., Esq., on subterranean temperature in the Duchinfield 

CoUiery, 754—5, 
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Aostell, Saint, vallej near, cambered ^th rabbiah from Ghina-day 

worka, 858. 

-*- diatricty aabterranean temperature in the, 752. 

Australia, anriferoxiB granite of, 175. 

, ■ beds of quartz in, 179 ; Table XXTI. 

■ , -^— detritus of, 843. 

, crystals of gold iu „ ,866. 
, proportion of sUrer in the lead-ore of, 99. 
Awdeef, M., on relations between the crystalline forms, and the 

qnalitieB of gold, 886. 
Azevedo, Gaptain John Pereira de, on the gradual filling of the river 
Gualaxo, by rubbish washed from the mines of Antonio Pereira^ 
358. 

Baddemj Wheals proportions of silver in the leads>resof, 120. 

Badrinath, offerings by pilgrims to the shrines of, 29. 

Bags of uncured hides, used for extracting ores from mines, 49, 147. 

, as bellows, 54. 

Bailey^ Professor, on the rocks and metalliferous deposits of New 

Brunswick, 490-2,-6-7,-9, 507. 
Baily, W. Hellier, Esq., on the f oesiliferous rooks of Enockmahon, 

595. 

■ , organic remains at Brownstown, 623. 

Baird, Mr. William, on iron-smelting in Brazil, 261. 

Baize, its use in washing (dressing) gold, 208, Table Vll. 

Bdl-dkUf silver sprinkled through the gossan at, 114. 

Baldwin, Mr. SherifE, his discovery of gold in New Brunswick, 498. 

Balleatoidden, proportion of tin-ore in the vein-stone of, 472. 

, dimensio ns of holes, weight of powder used, and 

amount of stone broken in blasting at, 200. 
, underground works lighted with gas 66^. 
BaUygahan^ the beds of iron-pyrites and copper-pyrites at, 548-58. 

, displacements (heaves) of the metaUi&rous deposit 

( SfdphiT'-eourse) by joints at, 559. 
Bidlyfmtrtagkj the beds of iron-pyrites at, 548,-58-5. 

, gold disseminated through some of the iron-ores at, 
549-50. 
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Ballymurtagh, precipitation of copper from mine-water at, 673-88. 

Bamboo, growth of in water occasionally frozen, 45. 

Banat, proportion of Bilver in anriferouB iron-pyriteB, of the, 100. 

Banka (Banca), the rocks, tin-ore, and gold of, 631. 

Bankart, Frederick, Esq., on tiie copper-ores of, Eardiston^ 515. 

, precipitation of copper at Lucen^a^ 

590. 
Bankart, Howard, Esq., on tiie quality of precipitate from water of 

tiie Gwennap adit, 587. 

Baranqnilla, on recent sandstione at, 155. 

Barley, cost of at Chafiardllo, Table V. 

Bamett, Capt., R.N., on Magnetic declination in Jamaica, 511. 

BarooUe^ tiie iron-ores of, 33. 

Barrel-workf proportion and quality of, in the mines near Lake 
Superior, 434. 

Barreteros (miners), wages of, in Chili, 151 ; Table V. 

Barrow, comparative cost of work by it, and by tram-way, under- 
ground, 144. 

Barrul Gajoor, iron-ores and sandstones of, 67. 

Barytes, tiie sulphate of, its modes of occurrence, 518,-46, 707. 

Basset, family of, their heir-looma of plate manu&ctured from tiie 
silver of Dolcoath, 113. 

Basset ^ OryllSy proportion of tin-ore in the veinstone of, 472. 

Bassetj West Wheal, produce and profits of, 449-50 ; Table XIV. 

Basset J Wheal, silver-ores of, 113. 

Batea, use of in Brazil ; Table IX. 

, when no longer serviceable, burnt for sake of the gold im- 
bedded in fibres of tiie wood, 641. 

Bathursty on tiie rocks near, 490-500. 
■ , lignite of, 510. 

Batten, J. Hallet, Esq., on the cultivation of the Bhabur (Turaee), 40. 

. , — * disappearance of mountain-streams, 

beneath gravel in the low-lands, 44. 

, his extensive works f Of irrigating the Upper 

Bhabur, 43. 

. on the iron-mines and miners of Agur, 21. 



INDEX. 791 

Batten, J. Hallet, Esq., on the iron-mines and miners of Dhunneea 

Kote, 84. 

, ' — Mnnglalekh, 

26. 

, on the ravages of wild beasts in the Hima- 
laya, 17. 

, revenue from mines „ 63. 



fiauerman, Hilary, Esq., on the drift of Lake Superior, 485. 

, native copper of „ , 483. 

, produce of copper „ , 489. 

Bayfield, Capt., R.N., on the conglomerates of Lake Superior, 403. 

, sandstones of „ , 392. 

-i^ , ' magnetic declination in New Brunswick, 

492. 
Beans, prices of, in Chanarcillo, Table V. 
Bearkaven mineSj cross-course of, 608. 

, lodes of the, 603—8, 741 ; Table XX. 

, '■■ , one of the, inclines at a higher angle 

than the cleavage-planes of the rocks, 564, 604. 

, rocks of the, 602—3, 740. 

, the workmen of sometimes cook their food tmder- 

ground, 610. 

, water, quantities of, at difEerent seasons, 609. 

^ a steam-engine and forges underground, 610. 

, subterranean temperature, 742. 

Beaiunont, de, M. L. Elie, on the structure of gneiss, 519. 
Beche, Sir H. T. De la, on the rocks intersected by the Agua Alta, 

511. 

elevation of the Garadon district, 696. 

granite of Brownwilly, 662. 

homblendic rocks of Saint Cleer and 

Menheniot, 672. 

joints in the granitic and schistose 

rocks of Cornwall, 673. 

rocks N. of Hessenford, 701. 

serpentine of the Lizard District, 

646. 
■ silver-ore of Herland, 111. 

the alleged waste of copper near 

Tavistock, 693. 
Beckett, Mr. Deputy Collector, on iron-smelting in the Himalaya, 57. 

5q 
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Beds, of pebbles and gravel in lihe Himalaya, 45. 

„ shingle^ gravel, and sand in Ghafiarcillo, 142. 
-, „ shingle, gravel, sand, and shells near Galdera and Gopiap6, 
139,-57. 

, metalliferous, 4, 5, 7-16, 18-58,-5-41, 67, 82, 161,-79-83, 

87-207,-14-16,-19-82, 287-41,-2-6,-8-86, 
298-804,-11-40,-72,-5,-7,-80, 496, 509, 
518,-48-69,-74-8, 616,-20,-8, 726,-8,-9, 
782,-8,-8,-44. 
Beef, price of at ChafiarciUo, Table V. 
Beeralston, proportions of silver in the lead-ores of, 109-10. 
Bejapoore, the ferruginous conglomerate of, 89. 
Bella FarnQf on the employment of fire-flies to light the miners ai 

209. 
Belden, Dr. J. H., on the use of fire-flies to give light to miners at 

their work in Brazil, 209. 
Bellar, the copper-ores of, 4. 
Belt, Thomas, Esq., on the proportions of gold at various depths in 

the quartz formations of Australia, 179. 
Belvedere, issue of air from joints in the chalk at, 250. 
Bengal, on certain iron-ores and sandstones in, 64—8. 
Bento Rodriguez, on the (Cascalho) detritus of, 848. 
Beresite-rock, description of, 177. 
Bereeovsh^ on the auriferotis deposits of, 177. 

, quality of the gold obtained from, 885. 
Berger, Dr., on the stanniferous granite of Devon, 175. 

, — — silver-ores of Cornwall, 110,-11. 
BerggieshUbel, on the ores of iron, zinc, and lead at, 546. 
Berthier, M., his analysis of argentiferous lead-ores, 102, — 8. 
Betsy, Wheal, proportion of silver in the lead-ore of, 110. 
Bhabur, bodies of detritus at the mouth of every glen in the, 42. 
, unwholesome climate of the, during the warm season, 40. 
— — — , irrigation of the, 48. 
— , iron-ores and furnaces of the, 40. 

, rivers disappear beneath detritus on entering, and reaj^iear 
on leaving the, 48—4. 
Bhamouree, the limestones and sandstones of, ^S, 
Birch ToTTf proportion fit tin-ore in the vein-stone of, 472. 
BischofE, Professor, on the temperatures of mines, 757. 
Bismuth, compounds of, 111,-79, 834,-5,-6,-7,-74,546, 640. 
Black workpeople employed in the mines of Brazil, and the United 
States, 289-96, 882-8 ; Tables VI.« Vn. 
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Blarney, CSapt. Thomas, on the auriferous deposit of Agoa Quente^ 

233. 
" , ■ Oongo SocOf 

250,-4,-7,-60,-3,-6,-8,-9,-72,-4. 

■ ■ , on the mannfactnre of iron in Brazil, 262. 

, deflection of a lode at Chalanches^ 620. 

, precipitation of copper at Tresavean^ 

689. 
_^_— « ,—— assistance afforded to the writer by, 

Table VHI. 

BJamey, John, Esq., notice of diamonds discovered at the Gorrego de 

Sao Miguel, 242. 
Bias San^ produce of, 124 ; Tables IV. XIV. 
Blast, means of obtaining, 54, 219-20, 528. 
Blasting, extent of at Morro Velho, Table VII. 

, dexterity of the Cornish miner in, 151-2. 

, quantities of gunpowder used under various circumstances 

in, 201. 

, of ore extracted by, at Morro Velho, Table VIL 

^ ^ in other mines, 200. 

, , at different depths in Morro 

Velho, 199-200. 
Bhivier, M., on the argentiferous lead-ores of Aveyron, 104. 
Blende, occurrence of, 86, 112, 545-6, 621,-40, 707. 
Blight, Mr. J. T., on the occurrence of stream tin-ore in the Garadon 

district, 695. 
Boase, Dr. H. S., on concretionary structure, 702* 
^— — — , „ the directions of valleys, 718. 

, „ relations between the structure of rocks and 

lodes, 187. 

, „ curvatures in beds of schistose rocks, 259. 

— — — ^— , „ granite of Garadon, 662,-72. 

, „ homblendic rocks of Saint Gleer and Menheniot, 

662,-72, 702. 
■ , „ junctions of granite and slate in Cornwall, 667. 
Boa Vista (near Ouro Freto), on tiie topaz formation of, 308. 
Bocona, extent and produce of works at, 124; Tables IV. XIV. 
Bohemia, proportion of silver in lead-ore of, 101. 
Boiling Well^ proportions of silver in lead-ores of, 120. 
Bolaco lode, extent and produce of works on, 124 ; Tables IV. XIV. 
Bolivia, quality of detrital gold in, 860. 
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Bond, Thomas, Esq., sceneiy of the Garadon district, 697. 

Bonina, Padre, water-wheels £rst erected by, in the gold-districts of 

Brazil, 361. 
Bonnard, M., on the proportion of silver in the lead-ore of Bohemia., 

101. 
Bonegarh, on the iron-ore of, Table II. 
Borer, the, differently used in different districts, 151-2. 
Borgnet, Professor, on the influence of forests on the sources of the 

Meuse, 138. 
Borlase, Dr. William, on the native-silver of Saint Just, 110. 

, argentiferous lead-ores of Cornwall, 

118,-19. 

— — — — ^-^ , tin-mines of Polberrou and Polgootkj 

453,-4. 
, detrital tin-ore of Cornwall, 486. 



, on early copper-mining in Cornwall, 687-8, 

691,-2. 
, on the Wringcheese & Kell-mar'r rocks, 696. 
'Borriga^ on the copper-ore's and sandstones of, 514. 
Borringdon Consolidated Mines, proportion of silver in the lead-ore 

of, 110. 
Borrow, Henry, Esq., on profits obtained at Levant, 442 ; Table XIV. 
Boscean, proportion of metal in the tin-ore of, 472. 
Botallack, extent of submarine works at, 599. 

. , fresh-water below the sea-level at, 539. 

, eels in the mine- water at, 717. 

-^ , on the granite and slate of, 659. 

, profits made at, 442-3 ; Table XIV. 

, proportion of tin-ore in the vein-stone of, 472. 

Bournon, M. de, on the proportions of silver in the ores of 

Chalanches, 103. 
Boussingault, M., his analysis of mine and detrital gold, 360. 

, on the mines of Marmato, 137. 

, diminished flow of water from springs when 

ground is stripped of wood, 138. 
• , mean temperatures within the tropics, 768-71. 



Brady, Fort, annual fall of rain at, 477. 

Branches f enrich the lodes with which they unite, 83, 91, 607 ; 

Table UI. 
Bray, Capt. Walter, on the auriferous deposits of Gongo Soco, 255 

257,-60,-6,-71,-2,-3,-4. 
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fiiBzil (Minos Gera^), elevation of mountains in, 169. 

, the forests of, 170, 296. 

"^— — — — — , , destruction of, occasioned a 

scarcity of water, 844, 

, laws for the preservation of, 

296, 343-4. 

, manufacture of charcoal in, 

219,226-32. 
pastures of,. 168-9, 296. 

rocks of, 171-3,-6-8,-80,-6, 209-12,-16, 

22 1 ,-42-4,-7-50,-97-307. 
discovery of gold in, 360. 
gold-mines of, 175,-7-84,-7-207,-9-16, 
22 1 -4 1 ,-.5-7,-9-88,-98-304, 

, people employed by British 

Mining Companies in the, Tables VII. IX. 
detrital gold of, 342-59. 
proportions of gold obtained from different 

formations, 369. 
alloys of gold „ „ , 206, 

286, 383-40. 
iron smelting- works of, 219,-42,-7,-61. 
mining laws of, 861-5. 
water-wheels first used in the mines of, 361 . 
machinery of British manufacture now in 

use at the mines of, 288. 
British capital invested in the mines of, 

246,-89, Tables IX. XIV. 
returns and profits made by British Mining 

Companies in, 208,-89 ; Tables VII. IX. 

XIV. 
quantities of gold obtained in, 366-9. 
duties paid by miners to the government in, 

208,-89, 361-7 ; Tables VII. IX. XIV. 
Bupercession of mining by agriculture in, 

370. 
Slavery at Gongo Soco, 289-96. 
Slaves of native masters, permitted to search 
for gold on their own account 
during holidays, 301. 
, children of > educated at Gongo Soco, 

295. 



796 INDEX. 

Brazil (Minos Oeraes), climate of, 349, 725-9 ; Tables XXX. 

XXXI. 

— , subterranean temperature in, 725-32. 

, temperatures at the sur&ce and at depths of 

three, six, and nine feet compared, 767- 
780; Table XXXVII. 

, Magnetic declination in, 177. 

Bread, cost of in Chafiarcillo, Table Y. 

Breadalbane, the Marquis of, his discovery of the ohromate of iron, 

647-9. 
J -^__^_-. the sulphuret of mo- 
lybdenum, 654. 
Breage, directions of lihe lodes and valieys in, 718. 
Brecciated structure, in rocks, 30, 65, 712. 

, „ lodes, 84, 463, 712. 

Britany, dispodtion of the ores of silver and lead in the lodes of, 

537. 
Bromide of silver, the mode of its occurrence in Chafitocillo, 90,-2, 

100. 
Brongniart, M. Alex., on the diminished produce of the deeper parts 

of the lodes at Chalanches^ 526. 
Brothers^ Whealf proportions of silver in the ores of, 115. 
Brown, Gapt. J. T., on the cost of dividing large masses of native- 
copper, 428. 

■ , native-copper of Minesota, 476. 

Browne, Markham, Esq., on the auriferous pyrites of Connorree, 

Table XVni. 
Brownslorvn^ on the limestones and copper-ores of, 622. 
. , — ^^ organic remains obtained from the metalliferous 

depoedt of, 625-6. 
Brumado, on the auriferous granite of, 351. 
Brussels, mean temperature of the ground at, 773-5. 
— — — , periods of extreme and of mean temperature at the sur&ce 

and at different depths near, 775. 
Buckingham mine, rocks and auriferous depodts of, 376-9. 
Buckley, W. A., Esq., on the produce and profits of West Wheal 

Basset, U9; Table XIY. 
Budnick Consolidated Mines^ proportions of silver in the lead-ores 

of, 120. 
Btdlery Wheals on the produce and profits of, 451 ; Table XIV. 
BuncheSf rich, often surrounded by bodies of inferior vein-stones, 
93, 326. 
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confronting portions ) 123, 264, 826, 
ring depodts ) 830, 476. 



Bunches, rich, strata in the yicinity of, occasionally metalliferous, 

274, 326, 476. 
, often occur on 

of neighbouring 
, , but not always, 

608. 
, disposition of metals and ores in, 89, 271,-3,-4-80, 

326, 481-4, 640. 
, endlong dip (shoot) of, 122-5, 206-7,-24,-9,-82,-5, 

263, 537,-89,-98. 
, occur in the most highly-inclined portions of deposits, 

82,189,270,811,604. 



*, proportions of metallic minerals in, 98, 120, 274-81, 
435-6,-70-1 r^2,-98. 

— ,of the precious metals smaller than the bunches of 

lees Taluable ores, 122. 
Btmnaj iron-ores of, 20. 
Bimn^, „ ,22; Table L 

Burgoyne, F. M. Sir J. F., on the quantities of gunpowder required 

for blasting, 201. 
Bumes, Sir Alex., on the noises emitted by moving sand, 154. 
Burrulgaonf on the iron-ores and smelting-works of, 30, 57 ; 

Table U. 
Burton, B. F., Esq., on subterranean temperature in Brazil, 726. 
Busy, Wheal, proportion of tin-ore in the vein-stone of, 472. 
Butler, Gapt T., copper first precipitated by, at Gianbaun, 585. 

Cae MawTj early discovery of gold at, 641. 
GacSthe, on the granite of, 174. 

— , deficiency of labourers in the neighbourhood of, 868. 
Calcareous rocks, 31-7, 70,-1,-7-9, 87, 90, 161,-3,-72-3,245,-9, 

809,-13,-16,-24,-81,411,-12,-20,-4,-81,-60, 
466,-97, 517,-30,-1, 602,-11,-13,-15,-19, 
620,-2,-3,-36. 

' ■ , subterranean temperature fa, 725. 

, auriferous, 245,-9,309,-13,-15,-24,-81, 638. 

Calcareous spar, 81, 88, 91, 161,-3^-5, 245, 381, 403,-11,-20,-4, 

431,-60,-8,-5,-8,-80,-522,-4,-83,-97,606,-13, 
619,-20,-4,-38,-40, 707,-14. 
Caldcleugh, Alex., Esq., on the gold of Coquimbo, 167. 
, „ „ Brazil, 182,. 
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Caldcleugh, Alex., Esq., on the iron-filate of Brazil, 171, 212. 

, „ qnortz-rocks of Brazil, 171. 

, „ magnesian limestone of Brazil, 304. 

, „ topaz and euclase of Brazil, 305. 

Caldecott, John^ Esq., on the temperatures at various depths, and 

different times, at Trevandrum, 778, — 80. 
Caldera, elevated beds of recent shells near, 155. 

- , contain the same diatoms as the present 

sea-beach, 160. 



, earthquake at, 157 — 8. 



Oillcott, Mrs. (Graham), on the elevation of the Pacific coasts by 
earthquakes, 159. 

California, gold-deposits of, 339. 

, quantities and qualities of gold extracted in, Table XXII. 

, cost of extracting gold in, Table XXII. 

Cal stock, tbe silver-ores of 114 — 16. 

Camara, Senr. Manoel Ferreira da, on the detrital gold of Brazil, 
343. 

Camara, gold formation of, 182, ^27. 

, , proportion of gold in, 247. 

, -, displacements (heai^es) of, 183. 

Camborne district, subterranean temperature in the, 752. 

Canada, auriferous rocks of, 371. 

, detrital gold of, 384. 

Candelaria lode (Chanarcillo), direction, dip, composition, and pro- 
duce of the, 81—3, 90; Table III. 

Candonga, the auriferous granite of, 175, 320. 

, gold of alloyed with palladium, 175. 

, displsLcement (heave) of auriferous beds at, 176, 341. 

Canga, mineral character of the, 216,-36,-47,-8,-99, 316, 767-8. 

, auriferous, 217,-36, 316, 768. 

, cupriferous, 236, 316, 768. 

Canoas, dimensions and arrangements of, Table VII. 

Capao, on the topaz and euclase of, 305 — 8. 

Captain General of Minas Geraes, rich dessert served to the, 237. 

Capua, the iron-ores of, 22 ; Table I. 

Cara9a, granitic mountain-range of the, 174,-6, 767, 

, talcose and quartzose rocks, on the slopes of the, 177, 316, 

321,-67. 

, , auriferous portions of the, 177, 

359. 
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Guidon, the mining difltrict o^ 655 — 99. 

,, graniticy alaly, elvan^ and homblendic rocks of, 655— 

664,-6-74. 
„ Btanniferona granite of, 664 — 6. 
„ directions, dips, widUis, and compositiQns of lodes in, 

674—81. 
„ tin, copper, and iron ores of, 676^-80,-95. 
„ directions, dips, widths, and compositions of the cross- 

courses in, 681 — 5. 
„ intersections and (heaves) displacements of the lodes 

by the cross-courses^ 688 — 5. 
„ precipitation of copper in, 585, 686. 
„ statistics of mining in, 457, 694 — 5,-8 ; Table XIY. 
„ injniy to meadows, by sand, mnd, and foul water from 
the mines, 858* 
, „ subterranean temperatore in, 744 — 6. 
Oarboniferons limestones, 611,— 18,-- 20,— 2. 

slates, 614, (?) 616. 

Carclazey area of the open-work at, 576, 665. 
Ouew, Richard, Bsq., on resemblances between lodes and the rocks 

they traverse, 28. 
, „ partition of tin-ores amongst the partners 
in stream-works, 94. 

' , „ early copper-mining in Cornwall, 686,-90, 

692. 
CargoUf p roportion of silver in the lead-ore of, 120. 
Cam Brea mines, proportion of metal in the tin-ore of the, 472. 

! y produce and profits of the, 448,-59 ; Table XIV. 

, winding-engines at the, 148. 
Came, Joseph, Esq., on the veins of Cornwall, 841. 

produce of parallel lodes on the same 

meridian, 258. 
native-silver and silver-ores of Cornwall, 
110,-14,-16. 

argentiferous galena „ , 

118—20. 
economyof steam winding- ) „ , 

engines ) 142. 

substitution of tram-ways for wheel- 
barrows in Cornwall, 144. 
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Came, Joseph, Esq., on opening mineB by meaoB of levels and wimes, 

146. 
■ ' — , on the smbmarine mines of West Cornwall, 600- 

Caman'Stream, on an issue of inflammable gas at, 458. 
> „ the produoe and profits of, 452—8 ; Table XTV. 

Camyarth, on proportion of tin-ore in the vein-stone of, 472. 
Carter, Edwin, Esq., on the argentiferous lead-ore of Irebishen^ 

green, 120 — 1. 
■■■ , „ proportions of tin-ores in the vein- 
stones of Lanivet and Mulberry Hillj 472. 
Carriage, diflicnlties and expenses attendant on, in Brazil, 288. 
Carvallo, mine of, extent and prodnoe of works at, 124 ; Table XIV. 
Ccuvoeira, formation of, at Catta Preta, 287. 
Caecalho (detrital) gold-formations in Brazil, 842^-5. 
CaecajOf ( „ ) „ Chili, 845. 

Catalan iron-furnaces, used in Brazil, 219. 
Cattas Altas, ancient gold-mines near, 221. 

, force employed and gold obtained in the vicinity of, 
800. 

, topaz in the neighbourhood of, 800. 

Catta Branca, quartzose* talc-slate of, 178. 
■ , auriferous quartz of, 179. 

, quantities and proportions of gold obtained from, 

179, 827,-67. 

, substances alloyed with „ , 

179, 886. 
Catta Preta, auriferous deposits of, 180—2, 287—41. 

' , quantities and qualities of gold obtained at, 287—40. 

Caunter lode (Chafiarcillo), direction, dip, and produce of the, 81, 

92 ; Table HI. 
Cavities in the carboniferous limestone, 625. 

„ metalliferous deposits, 75, 89, 126, 812,-77, 481, 625, 

681, 707. 
Cazotte, M., statistics of oopper-mining in Chili, 166. 
Cellular structure in metalliferous deposits, 75, 89, 126, 812,-77, 

481, 625,-81, 707. 
Central mine, metalliferoua deposit of the, 488. 
— — — , expenditure and profits of, 459 ; Table XIV. 
Chaceivater mine, precipitation of copper at, 585. 
Chain, quantities of, used for the winding-engines at Cam Brea, 148. 
Chalanchesy on the rocks of, 517 — 19. 
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Ckalanches^ on the directions, dips, widtibs, and ingredients of the 

lodes Bty b20'^ ; Table XVL 
— , I, nature of the ores obtained at, and proportions 
of sUver extracted from them at, 103, 625-9. 

, „ direction, dip, width, composition, and influence 

of the crosa-vein at, 626—7. 

Chalk, on air issning from crevices in the, 250. 

ChafiarcillO) elevation and scenery of, 69 — 70. 

, the rocks of, 70 — 80. 

, r— > metalliferous ohazacter of some of them, 76. 

, directions, dips, widths, and composition of the lodes in, 

80-121; Table m. 

, lodes of, productive in the limestones only, 86. 

, , enriched on their union with branches^ 91, 

— — , , nature of the ores they afford, and proportion 

of each kind, 89— 93,— 8— 9. 
■ ■ , — — , nature and value of ores obtained from them 

in the different limestone formations, 108-21, 
536; Table IV. 

, ■ , extraordinary richness of certain portions of, 

91,-3. 

, directions, dips, widths, and compositions of cross-veins 

in, 124— 6. 
— — , statistics of mining in, 149 — 63. 

, intersections and (heaves and throws) of rocks and lodes 

by cross-veins in, 126 — 35. 

• , cross-vein intersected by a lode at, 129. 

-*-«i— — , proportions of diver extracted from various ores by 

different modes of treatment, 97. 
^— — — , ores (when dressed) divided amongst the shareholders 

in mines at, 94. 
— — , — , great quantities of, remaining both underground 

and at the surface, for want of water to dress 
thep[i, 98 — 4, 148. 
— — , rude and wasteful modes of working the mines in, 146- 

147,-61—2. 
— ^— ^ , cost of labour, food, water, and materials in, 160 ; 

Table V. 
ChancelhrsviUe (Orasty) mine, auriferous deposits of the, 372—6. 
Cboncourtois, M., proportion of silver in auriferous pyrites from the 
Banat, 100. 
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Charcoal, 66, 219,-62, 890. 

, different modes of preparing, 262, 890. 

—^^ — , amount of afforded by given measures of wood, 890. 

— . , different qualities of, from wood grown on yarious soilsy 

219. 

, quantities o^ used for smelting known weights of iron, 57, 
890. 

Charges of gunpowder used for blasting in different places, 20O ; 

Table VIL 
Cheesewring, granite-quarries near the, 666,-72. 
Chemnitz, the Mining Academy of, 691« 
Chetoa Peepul, auriferous sands of the Aluknunda at, 4. 
Chevalier, M. E., temperatures observed by, at different depths, in 

Brazil, 771. 
Chifflanea (witizea), vertical or highly-inclined openings on the 

courses of lodes in Chili, 147. 
Children, gold extracted by, from sand and mud in the streets of 

Itabira, 217. 
Chili, on the mines of cdlver and copper in, 69, — 167. 
, „ auriferous (Cascajo) detritus of, 845. 



-, „ mining laws of, 148. 

-, statistics of mining in (Chafiftrcillo), 149-58. 



China-clay works, damage done by refuse from, 858. 
Chissels used for cutting rich masses of native metals, 91, 427-8. 
CkitaUe, the iron-ores of. Table U. 
Chloride of sUver, 76, 90,-2,-8,-8, 110,-11,-17. 
— — — - copper, 162,-5. 

Chlorite, an in^^ent of the rocks, 7, 8, 11, 172,-85, 872,-9,-80, 

887,-99, 400,-2,-28,-89,-68,-6,-94,-5, 
499, 517, 602,-86,-50,-67. 

, „ metalliferous deposits, 8, 412,-24,-60,-5, 

468,-80, 528,-4,-88,-55,-76,-97, 605,-88,-58,-75,-6,-9. 
Chloro-bromide of silver, 76,-7,-90,-2,-8,-9, 117. 
Choocoth on the iron-ore of, 22 ; Table I. 
Chowgurhka, the iron-ores of, 18. 
ChoumiitU, on the schistose rocks and copper-ores of, 9. 
Christiania, on the metalliferous rocks of, 548. 
Chromate of iron, 174, 647,-9. 
Chynoweth, Capt. John, oil the proportions of copper in vein-sUmee 

of the National Minij 470-1. 
Claussen, M. P., on the calcareous rooks of Brazil, 178. 
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GhnaBen, M. P., on the anriferotiB quartz of Brazil, 182. 
— ^— — , „ quality of gold from Sta. Anna, in Brazil, 

215. 
■ ' ■ ' , „ proporttons of gold firom difEerent ) „ , 

formations, •• ) 369. 

Clarke, Dr. E» D., on ihe application of fire to rooks and veins in 

Sweden, 51. 

— ^— , „ Tise of torches of fire in the mines of 

Sweden, 52. 
, „ accumulations of ice in the mines of 
Bdi^ias and Persberg, 479. 
Clarke, The Bev. W. B., on the auriferous granite of Australia, 175. 
Qay-iTonstone of Bengal, 66 — 7. 

Glaj-fllate, 21, 84, 172,-82,-4,-5,-94,-6, 210,-11, 494,-6-500, 

641,-55,-63,-9,-74,-98, (?) 602,-70, 700. 
, alternating with talcose slate, 21. 
, alternately divided by, and dividing, auriferous quartz, 
194; Table VI. 

f blended with a quartzose and pyritic matrix of gold, 194, 

Table VI. 

, alloys of gold in, 582,-4,-5,-7. 

, rate of blasting lodes in, 200. 

, subterranean temperature in, 726-7,-88,-40,-1,-6,-8, 
749,-56,-8; Tables XXXIIL XXXV. 
Cleavage, planes o^ 9, 11, 20,-6,-8, 30,-1,-5, 163,-77--8,-80,-8, 

186-7,-90,-3, 207,-11,-14,-16,-19,-21,-3, 
227, - 9, w 87, - 42,- 5,- 9,-5 1 ,-5,-7,-9,-64,-6, 
269,-97,-8, 801,-3,-9,-11-14,-16-19,-72, 
375,-7,-80, 500-1,-42-3,-51-5,-63,-8,-75, 
593, 602,-4,-14,-37,-73, 703. 

■ , in certain slates incline at higher angles than 

the lode$, 564, 604; Ta,bles XVm XX. 
, in depocdts of iron-ores, 26,-8,-31,-5,-6, 187- 
188, 214,-15,-19,-21,-3,-7,-45,-9, 303,-13, 
315,-17, 543,-51-3,-63. 
, in auriferous deposits, 180, 211,-15,-19,-21,-8, 
227,-59,-99,301-2,-10-11,-13,-15,-17-18, 
319, 372,-5,-7,-80, 549.-65-6 ; Table X. 
' , in cupriferous deposits, 8,-9,-11,-18, 548,-53, 

556-7. 
, enclosing (Horses) masses of rock, 20, 190, 
251, 317,-78, 553-68, 606, 712. 
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Cliff mine, rooks of the, 422-8,-87. 

, relation between rocks and Tern-stones at the, 487-8 ; 

Table XII. 
, direction, dip, iridth, and composition of the lode at, 

428-89. 

■ , relations of copper to the stmcture of the vein-stcmeB 

482. 

, proportion of (native) copper in the lode of, 434 — 6. 

, „ fine copper in the cmde metal of, at differ- 
ent depths, 486. 

, crystals. of copper in, 481. 

, endlong dip (shoot) of copper in th& lode^ at, 488- 

, native copper sometimes encrusted with native silver, at, 

436. 

, slide J and displacement of the lode bj it, 489. 



— , man-engine at, 489. 

— 9 produce and profit at, 440,-59 ; Table XIY. 
, subterranean temperature at| 784. 



Cliff Johie, South, rocks of the, 460. 

, , relations between the rock and lode at, 460-2. 

. , masses of copper obtained at the, 462. 

, , proportions of crude metal contained in the vein- 
stones, 462. 

, , drift overlying the sur&oe, 460. 

Clifford Amalgamated mineSf analysis of water from hot spring at the, 

586. 

— , subterranean temperature at the, 762. 

Climate, of Brazil (Minas Geraes), 849, 726-83,-71-80; Tables 

XXX. XXXI. xxxvn. 

, „ Chili (ChatordUo), 724-5. 

^— — , „ France (Alps of Dauphiny), 528. 
, „ India (Turaee of Kumaon), 44. 

-, „ Norway, 479. 

-, „ (the United Kingdom), Channel Islands, 784 — 7. 

-, „ , England, 744-51. 

-, „ — t Ireland, 787-44. 



•, „ (the United States), Michigan, 465,-77,-8,-9, 788-4. 
'9 v } Virginia, 782-8. 



Cloak, Mr. N. S., on the produce and loss at Camon Stream, 458, 

Table XTV. 
Clogau, rocks of, 685-7. 



I 
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Ckgautj aoriferoiis depodt of, 687-41. 

f produce azid qnalily of gold obtained at, 641-2 ; Table 

xxn. 

QjiDO^ Peter, Esq., on the produce and profits of South Caradan, 

457; Table XIV. 
Goal, the, of Bengal, 65,-6. 

, , drawn to Galcntta by locomotiyeB worked with 

Engliflh coke, 68: 
ycomparatiye cheapness of, as fuel at Lake Superior, 478. 

■ ,the, of New Brunswick, 505. 

■ , ■ ■■ , fossils in, 604-6. 
, , ■ ores of copper in, 509-10. 



formations affording ores of copper in Nora Scotia and in 

Bussia, 507-9. 
wrought beneath the sea, 599-600. 
mines, subterranean temperature in, 758-5. 
Cobalt, ores of, 111,-12,-16,-21, 526,-46, 644. 

, , frequently associated with silver and its ores. 111, 

112,-16,-21,526. 
Coh'e (Cuba), rocks of, 441. 

■ ' ■■ ■ , predpitaticn of copper at, 591-2. 
— ^— , produce and profits at, 441 ; Table XIV. 
Cohre, el (Chili), early discovery of copper at, 154, 
CoeaiSy auriferous deposits of, 248-7. 

, ' — , their discovery, 248. 



-, quantity of gold obtained at, 247, 867. 



Cock, W. J., Esq,, analysis of gold from Candonga, 175, 884. 
Gbck, James, Esq., on tiiie produce and profits of Wheal Trelawny, 

719. 
, „ on the persons and steam-power at „ , 
720. 
Cock, Gapt. Joseph, proportion of tin*ore in the vein-stone of Poldicey 
Cocky Whealf on the native silver of, 110, [47^. 

, „ submarine works at, 600, 
CoeUio mine, gold of, associated with the ores of antimony, bismuth, 

and tellurium, 180. 
ColUieomhe, Weety proportion of silver in the lead-ore of, 110. 
CoUins, Capt. WilUam, on the auriferous deposit of Oongo Soco, 250, 

255,-7,-60,-8,-6,-8,-9,-71,-2,-4. 
'■' , „ proportion of charcoal and smelting of 
iron-ore, 262. 
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GolUofly Capt. Williamson the hwASeroxiajacotinga collected from the 

stream at Taboleiro, 252, 
Cohrada^ the rocltB of, 70 — 80. 
, theZo<^«of ; their directionBy dips, widthe, compositions, 

and BtmctoreBy 81-92 ; Table m. 
" > ; their characters in different rocks, 85—6 ; 

Table HL 
, ^ sometimes divide into veins on passing from 

one rock to another, 84. 
, ^ occasionallj enclose (korsea) masses resem- 
bling the adjoining rocks, 84. 

, ^ ^^ Qf cavemons stractore, 77, 89- 

, ^ ^^ tmite, 92. 

, p are enriched at their union with vems, 88, 91. 

, , richest when most highly inclined, 82. 

, , kinds, quantities, and qualities of the silTer- 

ores they a£Eord in the several limestones, 

95-121 ; Table IV. 

— , f exceptionally rich portions of, 90 — 8. 

, ^ deflected on the line of their dip by a bed 

of limestone which is rich in their vicinity, 

82, 114—19. 

, one lods in, intersects a croM-t^m, 129. 

, croBS-veina of, their directions, dips, widths, compodtions, 

and structures, 71, 126 ; Table m. 

, ^, intersect, and frequently ("A^ov^^ displace 

the Zo(Z0a, 71, 127— 85 ; Table in. 

1 ^ , displace the rocks in one instance only, 71, 

126. 

-. homblendic dykes at, 80. 

^-— » subterranean temperature at, 724. 

1 amounts paid for labour, food, and materials at. Table Y. 



Combes, M., on the quantities of gunpowder needed for blasting, 201. 

■ , „ comparative values of hemp and of wire ropes, 

143. 

■^— ^— , „ „ wheel-barrows and tram- 

waggons unddground, 144. 

— , „ railways in the mines of Cornwall and Devon, 

669. 

C&mhe Martin^ mines and silver and lead at, 109. 

Composition of deposits containing 1 j^ ^. gg. 
the ores of antimony, J o"''*^ *'*''» 
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itioift of depoBilB oontaiiiing ) in talcose, micaceons, and clilo- 

the ores of antiinoiiy, ) ritic rocks 179, 884,-7, 617. 

in clay-date, 836,-7, 545,-8, 

566, 707. 

' in calcareous, alternating with 

homblendic, rocks, 118, 617. 

in homblendic and f elspathic 

rocks, 121, 585,-6. 

Off depositB containing ) in talcose, micaceous, and chlo- 

the ores of bismuth, i ritic rocks, 179, 884,-6,-7, 

640. 
, in clay-slate, 111,384,-5,-6,-7, 

374, 546. 
of deposits containing ore of Chrominm, 647—9. 

ores of Cobalt, 111,-12,-16,-21, 

523—6; Table XVI. 
oi deposits containing ) in granite, 511, 675-80 ; Tables 
copper and its ores, J XXIII. — XXVI. 

, in gneiss, 526. 

^ in micaceous, talcose, and chlo- 

ritic rocks, 4, 6-8, 11, 15, 18, 
878—8, 495, 596-7, 605—6, 
638—41,-58. 

, in felspathic and homblendic 

rocks, 162—3,-5, 411—12, 
420 - 38,- 60- 5,-8-73,-5,-9, 
497, 535-6,-8, 735,-7. 

, in clay-slates, 194 — 9, 545-50, 

555-7,-64-9,-74-8, 676-7. 

~ — ■ , in porphyry (elvan), 441, 677, 

Tables XXIII. XXIV. 

, in carboniferous slates, 605—8, 

616—18. 

, in carboniferous limestones, 

618—19,-24—6. 
, in the coal-measures, 508 — 5, 

506-10. 
, „ New Red Sandstone, 
513—16. 

, „ Can^a, 286, 316. 

of deposits containing ) in granite, 175, 311,-20,-32, 



5 s gold, ] 334,-7. 



808 INDEX. 

Gompofiition of depodts contaimng 1 in talcoee, micaceotiB, and chio- 

gold, 3 ride rocks, 177-80, 2 10,-47, 
298, 800,-2,-11-12,-15, 
820-1,-82,-4,- 5,-7,-72-4, 
883, 638-41. 

— — — — in quartz-rocks, 181, 821,-32,-4, 

887. 

in clay-slates, 182-4,-94-9, 206, 

207-10,-98-9, 812-18,-21-2, 
828-9,-32,-4-5,-6; Table 
VI. 

■ in calcareo-siliceotis rocks, 245-9, 

815,-23. 

^__ — __-____. in Itdbirite and Jacotingay 212- 

216,-21-2,-4,-6-42,-6-7, 
254-84,-6-98, 803-4, 
818-14,-25-8,-80,-2,-5,-7 ; 
Table Vm. 

, in Carvoeira, 239-41. 

———— of deposits containing ) . . ,^_, 

^ - . > in granite, 175. 

ores of iron, ) ^ ' 

— — — — ', in micaceous, talcose, and chlo- 

ritic rocks, 180,-4, 211-86, 
298,-99-300,-8,- 18,- 16,-18, 
821-3,-4-5,-78. 

, in clay-slates, 184,-94-9, 812- 

813,-17,-21-8, 543-9,-53-5, 
568-9. 

in Canga, 216,-86,-47,-8,-99, 

316, 767-8. 



of deposite ^contein^ | .^ ^^ ^3^ g^g 

, in f elspathic and hornblendic 

rocks, 533-7. 
, in claynalate, 110-12,-16-21, 

705-14. 
, in quartz-rocks, 643-4. 
, in carboniferous limestone, 619- 

621. 

of deposits afEording ) , ^ 

'^ - > in hornblendic slate, 527. 

ore of manganese ) ' 



(kpodtdon of depodtB affoid^g } ^ ^^ ^ ^gg 

ore of manganese, ) 

, in Jacotinga, 215,-19,-23,-63, 

264,-5,-9, 808,-14. 



•, in Carvoeira, 289-40. 



of deposits containing the ore of moljbdenmn, in 

micaceous slate and porphyiy, 654. 

of deposits containing 1 . -«, /• 

., -.,,>• in gneiss, 521-6. 

the ores of mckel, ) ^ ' 

• , in homblendic rocks, 121. 



-, in the coal-measures, 508. 



of deposits containing 1 

palladium, I ^^ «««^*«> "5, 311,-34,-7. 

, in Jacotinga, 215,-19,-23,-68, 

264,-5,-86, 835,-7,-8. 
of deposits containing | in Jacotinga, 248,-86, 885,-7, 

platina, ) 888,-40. 
of deposits containing ) ^ ^^^^ 

silver and its ores, j » ' ' 

, in clay-slate, 105,-9-21, 545, 

549,-66,-8, 708-11. 
, in felspathic and homblendic 
rocks, 533-8. 

■ , in homblendic, alternating with 

calcareous, rocks, 89-94, 
98-121. 

of deposits containing ) in talcose, micaceous, and chlo- 
tellurium and its ores, ) ritic rocks, 180, 299, 815, 

334,-6,-7,-76,-82. 
of deposits containing 1 in granite, 77, 175, 859, 472-3, 
the ores of tin, J 486, 631,-64-5,-76,-8,-9. 

, in clay-slate, 77, 202, 859, 

472-8,-86, ^80,-76,-80. 
^ in porphyry, 665. 



1 — of deposits contaimng ) . . ^^^ 

- . , > m gneiss, 02sd. 

the ores of zinc, ) 



-, in talcose, micaceous, and chlor 
ritic rocks, 617,-40. 

-, in day-slate, 112, 545-7, 707. 

-, in homblendic and felspathic, 
alternating with calcareous^ 
rocks, 86. 
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810 INDEX. 

Compodticm of rocks (X)ntamiDg| i^ carboniferous limestone, 621. 

the ores of zinc, ) 

of cross-veins, 125, 232,-86,-8, 330,-40-2, 439,-74, 

626,-58,-98, 608,-82, 716. 

of slides, 252, 439. 

Conceicao, rich bunches of gold at, 216. 
Concretionary structure, of homblendic rocks, 702. 

quartzose claj-slate, 702-3. 
copper-ore, in granite, 512. 

„ , in the coal-measures, 509. 

, „ „ , „ New Red Sandstone, 

, „ lead-ore in clay-slate, 702-3. [513. 

, „ iron-ore in the coal-measures, 66. 
Conducting powers of rocks for heat, 753. 
CondurroWy proportion of tin-ore in the vein-stone of, 472. 

, tin-ore of, separated from its matrix by the natural 

action of running-water, 354. 
Conglomerate, 30,-9, 394-6, 403-4,-39,-74,-80, 501-3, 601. 
Configuration of vein-stones and of the rocks which bound them, 

188, 207,-23-4,-8,-30,-46,-59. 
Connorree, the rocks of, 542,-63. 

, „ metalliferous Hheir directions, dips, widths, compo- 
deposits of ; ) sitions and structures, 545, — 8, — 9, 

653,-63-8, 738. 

, „ „ ; one of them more highly inclined ihan 

the cleavage-planes of the rocks, 
664; Table XVIII. 

, „ „ ; argentiferous and auriferous pyrites in, 

, precipitation of copper at, 569-71,-87. [668. 



, subterranean temperature at, 738. 

Consolidated mines, produce, costs, Royalties (Dues), and profits of, 
452; Table XIV. 

Constancia, extent and produce of works at, 124 ; Table XIV. 

Cook^S'kitchen, on the alternations of granite and slate at, 658. 

, proportion of tin-ore in the vein-stone of, 472. 

Coolies (labourers), payment of, in the Himalayan iron-works, 58-9. 

Copiap6, consequences of lessening stream in the river of, 139. 

Copper and its ores, 4-11,-18, 20, 62, 77,-9, 112,-17-18,-43,-54,-62, 
163,-5,-6,-95, 236-7,-86, 334-8,-40,-78, 413,-21-2,-5-86, 
461-5,-8-73,-6-8,-80-4,-7-9,-94,-6,-7, 500,-8,-6,-13-16, 
526-6,-3 1 ,-6,-45-9,-53-7,-6 1 ,-4-8,-74-8,-97,-9, 606-7, 
617-19,-24-6,-39,-53,-77-81,-6-94,-8, 707. 
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GoppeTy ancient implements of, at Lake Superiory 412-19. 
native, stracture of, 431. 

, specific gravity of, 429. 

, proportion of, in the lodes and vein-stones of Lake 

Superior, 421,-6-7,-34-6,-40-1,-70-1,-8,-82,-8-9. 

electro-deposited, structure of, 431. 

, specific gravity of, 429-80. 

, „ , after compression, 480. 

smelted, structure of, 430-1. 
specific gravity of, 429-80. 
precipitation of, 562,-9-92 ; Table XVm.« 
-mines, subterranean temperature in, 756-8,-61 ; Tables 

XXXIV. XXXV. 
-mining, ancient, in Chili, 154. 

„ , in Cornwall, 686-94. 



Copper FqIU, construction and operation of Stamping-machinery at, 

426. 

— , costs of extracting (native) copper at, 426. 

^— — , expenditure and profits at, 459. 

■ , subterranean temperature at, 733. 

Cornwall Silver-mineSf East, proportions of silver in the ores of, 1 15. 
Comirall, on the stanniferous granite of, 175, 664. 

, „ directions of lodes and cross-veins, in, 809, 674, 

681, 704,-15. 

, „ silver-ores of, 110-18,-21, 710-11. 

, „ ai^entiferous lead-ores of, 118-20, 708-10, 

, „ displacements (heaves) of lodes in, 128. 

, „ subterranean temperature in, 752, Tables XXXIII. 

XXXIV. XXXV. 
, the miners of, frequently employed as Superintendents of 
mines in North and South America, 152. 
Corri Charmaig, on the chrome-ore of, 643. 
Costs of obtaining pyrites (Sulphur-ore) in Wicklow, 562. 

_ native copper at Lake Superior, 426. 

————— gold, by English Mining Companies, in Brazil, 

827. 
————— „ in California, Table XXII. 
Gotta, Prof, von, on the pyrites (Sulphur-ore) of £ammelsberg, 544, 

546,-52. 
OrenniSf on the native silver and silver-ores of, 118. 
' f produce and profits of, 456 ; Table XIV. 
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Crennis, East, produce, expenditure, and profits of, 459. 
Crenvevy ventilation of, 220. 

, plunger-pole, when naed at, 670. 

Grickitt, J. K. A., Esq., on a rich bunch of gold at Oongo Soco, 272« 
Crofty, Wheal, tin-ore of, separated from its matrix by the natural 

action of running- water, 354. 
Crofty, East Wheal, subterranean temperature at, 764 — 5, 
Cromlechs in Upper India, 19, 28. 
Cronehane, the rocks of, 541. 

, „ metalliferous \ their directions, dips, widths, compo- 

deposits of ; ) sitions, and structures, 543-57. 

, masses (Horses) of slate conformably 

enclosed in, 551,-3. 
, mixed with auriferous silver, 549. 
cross-veins in, their directions, dips, widths, and 

composition, 558. 
, displace (heave) the metalliferous 
(Sulphur-course) deposit, 558. 
, dimensions of holes, weight of powder used, and quan- 
tities of stone broken in blasting at, 200. 

, precipitation of copper from mine-water at, 572-8,-87. 

, „ , introduced jfrom Cornwall, 585. 

, subterranean temperature at, 738,-52 ; Tables XXXTII. 

XXXV. 
Cross-veins, in granite, (?) 176, 341, 681-5. 

, „ gneiss, 526-7. 

, „ clay-slate, 558-9,-98, 608, 715-17. 

, „ Itahirite and Jacotinga, 225-6,-32,-86-7, 341-2. 

, „ hornblendic (trap) rocks, 439,-7 4. 

, „ „ and felspathic, alternating with calca- 
reous, rocks. 71, 124-35. 

, „ carboniferous slates, 608,-22. 

, „ „ limestones, 622. 

, directions of, 124, 232, 526,-58,-98, 608,-22,-81, 715. 

, „ , approximate the directions of one series 

of joints in the rocks, 124, 559, 681. 

, dips of, 124, 232, 474, 526,-58-9,-98, 608,-22,-82, 715. 

, , at higher angles than those of the lodes, 527, 682. 

, , towards bodies of granite, 125, 682. 

, widths of, 125, 226,-32,-86, 341, 439,-74, 527,-58-9, 

598, 608,-22,-82, 715. 
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OMt-^mw, oompodtiQiiB of, 125,-75, 226,-32,-87, 841, 489,-74, 

527,.59,.98, 608,-22,-82, 716. 

, „ , in different rocks, 125, 608,-22,-82, 

^ Btnictnre of, 125,-6, 683. [716. 

, do not always appear at the sur&ce, 717. 

■ ■ , sometimes of inconsiderable horizontal and vertical 

range, 129, 225,-32,-86, 341, 717. 
—— -, appearances of their opposite waUa^ 71-2, 126, 439,-74. 
, influence of their widths on the extent to which they 
displace (Keam) lodes^ 685. 

, the same, heave the same lodes different distances at 

different depths, 717 ; Table XXVII. 

— — y „ , simply intersect a lode in one spot, yet heave 

it at another, 717 ; Table XXVm. 

■ " , heave a lode^ but merely intersect certain of its branches, 

598. 

• , heave different lodes different distances at the- same 

depths, 127. 
— , A«av6 different lodes in different directions afr the same 

depths, Table XXin. 

, different, heave the same lodes differently, 127, 558, 

717; Table XXIV. 
— — ~, „ . , heave different lodes similarly, 127 ; Table 

XXIV. 
— — — , influence of the angles they include, on the extent of 

heaves, 127. 

, proportions of heaves^ and of simple displacements, by, 

684. 
, sometimes intersected by lodes^ 129, 685 ; Tables HI. 
XXIV. 
Ofvumdale, ventilation of, 220. 

Giozier, J. W., Esq., on the fall of rain at Ontonagoui 478. 
Ctystals of topaz, 307-8. 

, „ enclose, 307. 

, „ gold, 217,-36,-41, 302,-3,-56,-9. 

, „ „ , of different forms, are of unequal richness, 336. 

, „ copper, 431-2. 

f „ „ , their relations to the crystalline forms of their 

matrix, 432. 
, most abundant in the least productive parts of lodes, 89, 681. 
Crystalline structure, more prevalent in the cross-veins than in the 
lodes of Chafiarcillo, 125. 
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GijBtalline action, detennined in saturated flohxtioDB| by the 

duction of solid sabstances, 713. 
Cvhert United mines, on the argentiferous lead-ore of, 120. 
Cuddra, proportion of tin-ore in the yein-stone of, 472. 
CumbGf proportion of gold in the Jacotinga of, 258. 
Cumberland, proportions of silTer in the lead-ores of, lOd-9, 
Coming, — Esq., on the preparation of lime from shells in Chili, 1 b5. 

Damsel^ Wheal, profits realized at, Table XIV. 
Danda, on the copper-bearing beds of, 7. 

Daniel, John, Esq., on the method and cost of stamping yein-stones 

near Lake Superior, 425—6. 

» >i w of extracting large masses of na- 

tiye copper from the mines, 427. 
————— , „ precautions adopted to prevent the effects 

of cold in mines, 478, 734. 

f „ man-engine at the Clif mine, 439. 

Darlington, John, Esq., and Phillips, J. Arthur, Esq., on tiie produce, 

costs, and profits of mines, 459. 
Darlington, West Wheal, on the silver-ores of, 116-17. 
Darwin, Charles, Esq., on the valley of Copiap6, 140. 

, „ sounds occasioned by moving-sand, 

140. 

, „ beds of shells at considerable elevations 

in Chili, 155,-9,-60: 

, „ methods by which ores are brought to 

the surface, in Chili, 147. 

Daubre^, M. A., on the rocks and metallic) ^ Norway 543-6 

minenJa) ^' 

silver and silver-ores „ , 100. 
(supposed) prevalence of fluor in ^-lodeSy 

680. 
auriferous sands of the Bhine, 348,-51-2, 
356,-8. 
Daubuisson, M., on the ventilation of mines, 220. 

, „ proportions of Bilverjf g joi-2. 

in the ores) •'' 

, „ „ „ France, 104. 

Davey, Richard, Esq., on the produce and profits of Wheal Buller, 

Wheal Unity, and Poldice, 451-2. 

Davey, Capt. Simony on tha ventilation of mines, 220. 
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Hm, Dr. E. H., and Squier, E. G., Esq., on ancient mining-works, 
veapona, and ornaments found near Lake Superior, 416,-18-19. 
Ms, G. M. M., Esq., on the produce and profits of Wheal Alfred, 
445. 
xkvBon, Principal, J. W., on the fossil Flora of New Brunswick, 505. 
, „ copper-ores of the Nova Scotian coal- 
measures, 508. 
i^waon, S. J., Esq., on the detrital gold of Canada, 884. 
i^ean, Arthur, Esq., on the auriferous deposits of Merioneth| 6d5|-8. 
D&nrie^ calcareous, filling joints in limestone at Chaiiarcillo, 75. 

, ferruginous, „ Itabirite, at Agoa Qiiente, 225. 

Dechowree, on the iron-ores of, 40. 

I>eclination, magnetic, 3, 69, 177, 372,-95, 405,-92, 511,-13,-15, 

520,-31,-41, 603,-16,-^7,-47,-73, 703. 
Deepening mines, effects of, on the temperature of water entering 

them, 764. 
Deflection of silyer lodea by a metalliferous bed, 76, 82. 

" „ an auriferous deposit by a crosS'Veiny 232. 

A?«W(9, extent and produce of works at, 124 ; Table XIV. 

^ , quantities and qualities of silver-ore obtained at, Table IV. 

Be Lnc, M. A. J., on alternations of granite and slate at Cook^a- 

kitehen, 658. 
Deo (Devi) Dhoora, granite-veins in mica-slate at, 27. 

J temple, artificial rock-basons, and cromlechs 

at, 27—8. 
Depths, different, composition of metal- | 90-3, 103-21,-94-5, 201- 

liferous deposits at | 203,-31-3,-5,-41,-79-80, 

284, 338-40,-82, 436,-78, 
535,-45-50,-65-8, 607- 
608,-16-21,-67-9,-705-9. 
, widths of „ , 180, 685. 

, hardness of „ ,199,200,473; Tables 

vn. xxn. 

; aiuiferous ) proportions of gold ) 203,-5,-30,-2, 
deposits at, ) afforded by, ) 235,-41,-5,-84, 

331,-82. 
»y ; „ , qualities of „ , 205,-85, 333. 

" ' " 'iTj^f} >' .206,-86. 
19 ; 99 9 decline more rapidly in Itabirite, 

(Jacotinga) than in clay-slate, 331. 
5 T 
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Depihfi, difEerent, lead-lodes at^ proportions of silTer extracted &om 

ore affoided by, 708-9. 
, „ , widths of cro88'vein8 at, 685. 

, „ , extent of displacements (heaves) at, 685, 717. 

, „ , sabtemnean temperatnxe at, 724— <80 ; Tablea 

xxxn. — xxxvn. 

— , rate of increased, in mines, 448, 608, 748,-64-5. 
Derbyshire, proportions of silver in the lead-ores of, 109. 

, miners brought from, to work the mines of North Devon, 

Descoberta, rocks and auriferous deposits of, 298-9. [[109. 

Descubrtdora, discovery of silver at, 69. 

, direction, dip, composition, and straotore of the lode 

at, 91,-8. 

, extent and produce of works at» 124 ; Table XIV. 

Deaempeno, on the rocks of, 72. 

, directions, dips, and characters of the lodes at, 81, 90-2, 

, extent and produce of works at, 124 ; Tables IV. XIV. 

Detritus, 42-d, 70. 

, auriferous, 8, 842-60,-84, 498, 627-88,-42 ; Table XXIL 

■■ , stanniferous, 629-80,-95. 

— — , copper-bearing, 488-7, 
Devonshire, stanniferous granite of, 175. 

-, proportions of silver in the lead-ores of, 109-10. 



— , Consolidated Mines, precipitation of copper at, 584,-92. 
-, , produce, expenditure, and profits 

of, 458. 
Dhodulee, the quartz-rocks of, used for constructing furnaces, 80. 
Dhoora Devi, cromlech and sculptured stones at, 19. 
Dhoora Kanhi, iron-ores of, 22 ; Table I. 
Dhunniak6te, the slates and siliceous limestones of, 84,-6. 

, „ iron-ores and furnaces of, 88, 57. 

Dhunpoore, the slates and limestones of, 19. 

— — , hunches of copper-ore at the intersections of the joints 

in, 15—16. 
Diamonds, discovery of at the Corrego de 8a5 Miguel, 242. 

, antiquities discovered amongst, or in the immediate 
vicinity of, 844, 
Diatoms in raised beaches identical with those in the present sands 

of the Pacific, 160. 
Dick, Allan, Esq., on the specific gravity of smelted copper, 429. 
Dickson, J., Esq., on an ancient Indian village imbedded in auriferous 
gravel, 884. 
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J M. P. w^jif on ibe detrital tm-ore of Banca, 6dl« 
Setach, F. SSsq., on the use of sodium amalgam in Brazilian 
adoctioii-^woiiui; Table XXTI. 
% of metalliferonB depoata, 4, 5, 7, 9, 11, 19, 20,-2,-5,-6,-3, 30, 

33,-6-7,-9, 41, 71, 80-1, 161,-4, 
810,-72,-75-7,-9, 408-9, 520-1, 
632,-42,-75,-96, 604,-16,-18, 
620-3,-37,-47,-52,-74, 704,-37. 
, usually greatest when rich, 189, 270. 
, greater when they have a N. — S. than 
an B. — ^W, direction, 405 — 9. 
— , of aarif erone depoeits, generally, conformable to stmcture of 

the rocks adjoining them, 
310,-72,-6-7,-9; Table 
X. 
— , „ f ff 9 parallel to the contonr of the 

nearest mountain ranges, 
310; Table X. 
— , of the greater number of lodeSy towards the nearest granite, 

675,-83. 
— , alteration of dip on passing from Manto into limestone at 

ChaSardllo, 82. 
— , of croaa-veins, 124,-5, 439, 526,-58,-75,-98, 608,-22,-81,-6, 

715. 
— , „ , higher than the dip of lodes, 526, 682 — 3. 

— , „ , towards the granite, 125, 682. 

— , strata different on opposite sides of a cross-vein^ 71, 82. 
Mk^ Dongj proportion of tin-ore in the vein-stone of, 472. 
Urections of metalliferons deposits, 4, 6, 7, 9, 11, 19, 20,-2,-5,-6, 
28, 80,^,-5,-7,-9, 41, 71, 80-1, 161,-4, 309,-72,-5,-7, 
379, 408-10, 620-1,-32,-42,-75,-96, 603,-16,-18, 
620-3,-37,-47,-52,-74, 707,-37 ; Tables I. H. X. 

of anriferons deposits nsoaUy conform to the strike of the 

rocks above and below them, and to the directions of 
the neighbouring mountain-chains, 310,-72,-5-7,-9 ; 
Table X. 

of cross-veins, 124-5, 439, 526,-58,-75,-98, 608,-22, 

681,-5, 715. 
placements, 127-35, 225-6,-32,-86-8, 341-2, 439,-74, 503,-27, 

558-60,-75-6,-98, 600,-22,-81-6, 715-17, (See 
Heaves, Intersections. Leaps. Throws.) 
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Displaoements^ horizontal, of rocks by metalliferoufl (veins) deposits 

(?) 657—60. 

f »> , „ by cro88'vein8j 71, 126,-80-1,-3, 

225-7,-86-7- 

f 1) 1 V 9, (partial), 225—6, 

286-7. 

f » J of metalliferous ) by joints in the rocks, 

deposits J 183, 841, 559. 

) » ) „ by cro88'vein8 of differ- 

ent widths, 127, — 9, 
558, 685. 

> )9 > „ by the same cro88-vetn 

at different depths, 
598, 685, 717. 

> » > ff at some, but simple 

intersections only at 
other, depths, by the 
same cro88'VeinSy 
598, 717. 

"■"■^ 1 if 7 »> by different branches of 

the same cross-vein^ 
598; Tables XIX. 

xxm. XXIV. 

"> w > y, by cross-veins of small 

vertical and horizontal range, 225,-^2, 
287, 717. 

> w > of different metalliferous deposits (lodes) 

by the same cross-vein. Tables XXIII. 
XXIV. 

> . » i of some, by other, metalliferous depositB 

(lodes), 127-8, 493. 

> w J of metalliferous deposits) , ,^ ^^„ 
containing oJTof J '^^^^ ^^7. 

> » > „ copper, 558-60, 

598, 683-4. 
J » # „ lead, 716-17. 

' » > „ silver, 127—8, 

527, 
9 V 7 „ tin, 684; Table 

XXVI. 
""■"■""■"""^ > >j I of metalliferous deposits ) iron-pyrites, 

containing) 558-60. 
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horuontaly of metalliferous depodts) gold, 188, 225, 

oontaining) 232,-87, 341. 



» 



, of metalliferotiB ) . .. /jqq e 

deposits ( "^ 2^*"' ^^^-^• 



., „ , „ in gneiss, 627. 

-, „ , „ in clay-slate, 188, 498, 

558-60,-98, 716-17. 
-, „ , „ in elvan (porphyry), 

684 — 5 ; Tables 
XXin. XXIV. 
-, „ } yi in felspathic and horn- 

blendic rocks, 439, 
474. 
-, „ .y „ in Itabirite and Jaco- 

a'n^a, 225-6,-86-7, 
841. 
-, „ , „ in calcareous, alter- 

nating with felspathic 
& homblendic, rocks, 
125—9. 
-, „ , „ in the coal-measures, 

508. 
, extent of, 127-8, 489, 558,-75,-98, 684- 

685, 715-17. 
, towards the greater angle, 127-8,-88, 841, 

527,-58,-60,-75,-98, 684, 
717. 
-^— , „ , „ smaller angle, 127—8, 489, 

558, 684, 717. 

, „ , „ right-hand, 127-8,-88, 841, 

527,-58,-98, 688-4,715-17. 

— ^ , „ , „ left-hand, 127—8, 841, 439, 

474, 558—60,-75, 684, 
715—17. (See Heaves. 
Intersectiona,) 
Displacements, vertical, of rocks by metalliferous deposits (?), 657- 

660. 

, „ , „ by cros8'vein8, 71, 126,-80,-1,-8, 

225,-86-7. 
» ,9 , ,9 ), of small vertical and 

horizontal range (partial), 225-6,-86-7, 842. 
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Displacemenis, vertical, in olyer-minesy 71, 126,-80,-8. 

, in gold-mines, 225-6,-86-7, 842. 
, towards the greater angle, 126,-80,-1 ,-S. 
, „ smaller angle, 225-6,-86-7, 341 . 

(See Leaps. Throws. Intersections,^ 
Dissemination, of metals and ores through rocks : — 

gold, 175,-7,-86,-96, 255,-81,-99, 300,-2,-3, 

818,-16,-20,-2,-78. 
silver, 114,-19; Table IV. 
copper, 403,-67,-75,-95, 500,-8,-9. 
tin, 175, 664,-6. 
Divining ( Dowsing )'Tod, the, still used in Danphinj, 527. 
Doebereiner, M., on the platina alloyed with gold in the sands of the 

Rhine, 860. 
Dol, on the graphite of, 40. 
DolcooiK on the rocks of, 447. 

subsidence of the rocks (Country) and lodes at, 666. 
native silver and silver-ores of, 118. 
proportions of tin-ore in the vein-stone of, 472. 
separation of tin-ore from its matrix by the natural 

action of running-water at, 854. 
ancient works at, 146, 447. 
improved system of mining at, 448, 645 — 7, 
conditions under which blasting takes place at, 200. 
ventilation at, 220. 
plans and sections of, 448. 

produce, expenditure, and profit at, 447 ; Table IV. 
Norths on the silver-ore of, 118. 
the, of Brazil, 178. 
Domeyko, M. I., on the rocks of Qtuhrada Seca, 161. 

calcareous debris of Chafiarcillo, 75. 
hydraulic lime of „ , 75. 

gold-nunes of Chili, 167. 
detrital gold of Chili, 845,-60. 
statistics of mines, and miners of Chili, 
148-9. 
— — — , „ the climate of GhaSardllo, 724. 
Don Pedro North d^el Rey^ on the proportion of gold in the Jacotinga 

of. Table XXII. 
Douglas Houghton (Henwood) mines, on the rocks of, 466-7. 

, „ (copper-bearing), 

conglomerate, of, 474. 



Dolcoath 
Dolomite 
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Bia^ Houghton (ffenwood) mines, on the lode of, 468-74. 

proportions of (natiye) 
copper extracted from, 

and the cost of ex- 
traction, 471 — 3. 
(heaves) displacementB 
of the lode by a crosS' 
vein and a joint, 474. 
formation of ice under- 
ground at, 478, 734. 
Downhill, altered value of land at, in consequence of mines having 

been opened in it, 694. 
Drake Walhy on the conditions under which blasting takes place at, 

200. 

, „ proportion of tin-ore in the vein^stone of, 472. 

Dressing (washing and cleaning) auriferous pyrites, 1 98-9, 203, 357 ; 

Tables VI.« VII. 

Jacotinga, Table IX. 

quartz, cost of. Table 

, , xxn. 

; Drift, deposits of, 42, 460-84, 622. 

I f „ , containing masses of native copper, 483,-7. 

, „ , „ „ gold, 342,-8,-58-9,-83. 

, „ , „ crystals of gold, 356,-9. 

Buchanoy, and Rivot, MM., on the proportions of gold and silver in 

Hungarian ores, 100-1. 
Duehify Wheal, on the silver-ores of, 114 — 15. 
Duck, gold discovered in the crop of a, 356. 
Duckinfield'Colliery, subterranean temperature at, 754-5. 
Dofrenoy, M«, on the detrital gold of Siberia, Table XXIL 
Da Noyer, G. V., Esq., on the rocks, lodes, and submarine works 

at Knochmahon, 593-7,-9-601. 

, , „ rocks and lodes of Eenmare, 611, 

616,-18,-21-2. 

J ^ ^j limestone of Brownstown, 622. 

Dupee & Co., Messrs., on the production of copper at Lake Superior, 

488—9. 
Durham, proportions of silver in the lead-ores of, 108. 
Duraa, Gapt. Paulo Rodriguez, iron-ore smelted by, 237. 

-___ J native copper and gold obtained by, 

236. 



822 INDEX. 

Durocher, M., on the proportLons of dlvec in the ores of Norway, 

100. 
Duties, Dues (Royalties), &c., 62-3, 208,-89, 347,-60-70, 442-7,-9, 

451-4,-6-60, 588; Tables VU. IX. XIV. 
Duval, G. v., Esq., on the gold-deposits of Gongo Soco, 258,-72 ; 

Table XXH. 
Dwarra Hath, on the granite of, 2, 29. 

, „ detritus near, 45. 

, „ temples at, 3. 

EardisUm, on deposits of. copper-ore in the New Red Sandstone of, 

subterranean temperature at, 515, 750. [515. 



» » 



Earnings by miners and smelters in Upper India, 60 — I. 

„ washers for gold (Feiscadores) in Brazil, 858. 

„ miners in Australia, Brazil, Chili, and Nova Scotia, 

Tables V. XXII. 

„ Superintendents in Chili, Table XXII. 

Earthquakes, 49, 157. 

, elevation of land in Chili by, 157-^. 

Edinburgh, extreme and mean temperatures at the surface and 

imderground at, 777. 
Education of black (slave) children in Brazil, 295-6. 
Edwards, Mr. T. W., on the iron-formation of Antonio Pereira, 213. 
Eels in mine- water at Botallack, 717. 

Ehrenfriedersdorfj subterranean temperature in the tin-mine of, 757. 
Elastic sandstone at Villa Rica (Ouro Preto), 210. 
Elevation of land at Caldera by an earthquake, 157 — 8. 
Elvan, courses and hunches of, 660-2,-70-1. 
Emerson, G. D., Esq., on a mass of copper in the drift near Onto- 
nagon, 485. 

, on the heaves of lodes at Ontonagon, 474. 

— — > )» native copper of Minesota^ ^l^^-l. 

' , „ produce of the copper-mines near Lake 

Superior, 489. 
, „ ventilation of the National mine with 
warmed air in winter, 478. 
Engines, Man, 439, 609. 

, Steam, placed underground, 609. 

English Mining Companies engaged in working the gold-mines of 
Brazil, 178,-80,-2,-4, 209,-13,-24-36,-37-41,-3-97, 808-4, 
367-8. 
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lianoes to Chifian mines closed by locked gates, 91. 
bf!^ J. S., 'Eoq,j on the jointed structure of granite, 75, 672. 
Uote, occurrence of, 80, 398, 

khvr^e. Baron von, on the elastic sandstone of Villa Rica (Ouro 

Preto, 172, 210, 

ItacblumiU of Brazil, 172. 

clay-slate of „ , 173. 

alternations of Itacolumite and clay- 
slate, 211, 312. 

Itahinte of Brazil, 172, 211, 

298. 

Carvoeira of 

gold-mines of, ... 
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crysta 
the 



Is of gold in ) 
Q Canga of, ) 



, 237—8. 
, 184, 244, 
300-1. 



»> 



,217. 



quantities of gold ) q/.^ 

obtained in j " ' ^'*'^- 



>; 



>i 



» 



i> 



, 175, 213, 

236-7. 
,306. 



iron-ores and fur- ) 
naces of, ) 

topaz-mines of. 

Etperanzuy extent and produce of the works at^l24 ; Table XIY. 

, quantities and qualities of the ores obtained ; Table IV. 

Stheridge, Robert, Esq., on shells in the raised beaches near Caldera, 

156. 

, „ plants in the coal-measures of New 

Brunswick, 504-5. 
Enclase, matrix of the, in Brazil, 308. 

Europeans employed in the mines of Chili and Brazil, 152; Tables 

V. VI.« IX. 

Erans, T. F., Esq., on the different qualities ^^\ ^ tlt rqj 

water J ' 



„ precipitation of cop- ] 
per and production > 
of ochre ) 

„ .rain 



„ , 680-4 ; 
Table XVin.« 



» 



,582. 



Evaporation, different amounts of, afEected the speed of the water- 
wheels at Oongo Soco, 351. 

Exmauth and Adams, Wheal, proportions of silver in the lead-ores 
of, 110. 

Expectativaf on the New Red Sandstone, and the copper-ores obtained 
from it, at, 514. 

5u 
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Expectaiiva^ on petroleum of, 516. 

FaMuTij on the ores of, 543. 

, „ nee of fire to aid operations of the miners at, 51. 

, on an accident at the works of, 665. 

Fairbaim, W., Esq., on subterranean temperature at Duchinfield, 754. 
Faiscadores (gold-streamers), their modes of work and earnings, 
Fall of water, on ventilation bj means of a, 219 — 20. [357 — 8. 
Falmouth, East Wheal, proportions of silver in the lead-ores of, 120. 
FalmoiUh, Wheal, precipitation of copper by lime at, 585. 
Falmouth Harbour, injury to, by sand and mud from the mines, 353. 
Faraday, Dr., his analysis of the^ma^ed«m | g^^ g^^^^ j^g^ 298, 

, „ the iron ores & ) ogi 

slags of ) " . ' 

Farmers of Boyalties, their proportions of iron-ores raised in Kumaon, 

55,-9. 
Featherstonhaugh, G. W., Esq., on the auriferous| y . . goo 04 

deposits of) ©^ ' »' • 

■ — — J J, detrital gold of, „ , 384. 

Felspathic clay, 3, 228,-40,-3, 807, 423. 

rocks, 164, 388, 492, 517,-30-1,-8,-41,-94, 686,-71, 

701-2,-86. 
, temperatures of mines in, 755-8 ; Tables XXXIII. 

XXXV. 
Fire, occadonally used underground to aid the operations of the 

miner, 51-2, 415,-19. 
, „ at the surface to soften the vein-stones pre- 
viously to their being stamped, 425. 
Fire-flies used for lighting the Brazilian miner at his work, 209. 
Fire-^teel, rocks and lode of, 464. 
Fish, existence of, in mineral-waters, 354-5, 717,-31. 
Fitcooree, on the iron-ore of, 64. 

Fitzpatrick, Mr. T. C, on the gold obtained from crop of a duck by, 
Flags, Lingula, of Merioneth, 635 — 7. [356. 

Flexures in Itohirite and Jacotinga, 228,-82,-75. 

„ trap-rocks, 395, 406. 

Flucans, 71, 598, 715. (See Cross-veins,) 

(veins of clay), sometimes parallel to the lodes in Chanar- 

cUlo, 81. 
Fluor, an ingredient in lodes S. of the Caradon granite, 678-9. 
, an ingredient in tin-lodes, 680. 
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Pood, cost of, in Chafiarcillo, 150 ; Table V. 
', of slaves in Brazil and Virginia, 292, 382. 
', of serfe in Siberia, 848. 
Forbes, David, Esq., on the auriferous deposits of Merioneth, 636-9. 

-""— , „ quality of the gold of „ , 642, 

■ •, „ detrital gold of Bolivia, 360. 

Forbes, Principal J. D., on the climate of the Alps, 628. 

^— , „ temperature at the surface and at 

various depths near Edinburgh, 777 
Forbes, Sir John, on a spring of fresh-water beneath the sea at 

Botallachy 539. 
Forests, 21, 55, 61, 296, 390, 416. 

— , succession of different growths in, 416. 

, destruction of, 21, 65-6, 348,-90. 

> 91 J consequences of, 344. 

Fi>re8t mine, ancient implements discovered in the, 41 5, 
Forges underground at Bearhaven and Wheal Vor, 610 
Forster, Westgarth, Esq., on pipe-veins of lead-ore, 620. 
FoBBiliferous rocks of the Liskeard ... district, 700. 

— ■ — „ Merioneth „ , 636. 

„ Wicklow „ ,540. 

■ » Waterford „ , 593,-5. 

i> Kerry „ ,613. 

,7 Meath „ ,623,-5. 

,9 New Brunswick „ , 508,-4. 

Foster, C. Le Neve, Esq., on the Molybdenite of Mount Sorrel, 654. 
Foster (J. W., Esq.) & ) on the rock-formations of Lake Superior, 

Whitney (J. D., Esq.), J 385—404,-39. 

. f y> iron-ores of Lake Superior, 388-9. 

■ , „ cap^T'lodes of „ , 405 — 

412,-20-5,-7-8,-31-4, 436,-9, 

466-7,-75,-7. 
y ij native silver of Lake Superior, 

419,-36-7. 
i „ cross-vein (Slide) at the Cliff mine, 

439. 

■ , „ drift of Lake Superior, 483—6. 

" — J 91 ancient mining-woiks near Lake 

Superior, and on the weapons, 

tools, and implements found in 

them, 412-17,-19,-75. 
, „ temperature at Fort Wilkins, 477. 
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Foster (J. W., Esq.) <&)oa the temperature of the water in Lake 
Whitney (J. D., Esq.), ] Superior, 477. 

— ^ , „ Bubterrnnean temperaturOi 733-4. 

—— , „ amount of rain at Port Brady^ 477. 

Fowey Consolidated mines, on the native silver of, 118. 

f „ produce and profits of, 456 ; Table 

XIV. 
Fox, Robert Were, Esq., on the structure of croas-couraeSf 461. 

, „ subterranean temperature, 723,-60-1, 

Fraga, on the auriferous tolc-slate of, 301,-20, 732. [762,-5. 

, „ subterranean temperature at, 732. 

Francis, Capt. Francis, on subterranean temperature at Wheal Vor^ 

764. 

Francis, Mr. Uenrj, on the coincident directions of lodes and glens 

in West Cornwall, 718. 
Francis, Mr, William, on the gradual filling of Camon valley with 

sand and mud from the mines, 353. 

Francisco Nuevo^ San, extent and produce of the works at, 124; 

Table XIV. 

■ , quantities and qualities of silver-ore obtained 

from, Table IV. 
Francisco Viejo^ San, extent and produce of the works at, 124 ; 

Table XIV. 

— — ^— — , quantities and qualities of silver-ore obtained 

from. Table IV. 
FrancisquitOj San, extent and produce of the works at, 124 ; Table 

XIV. 

, quantities and qualities of silver-ore obtained 

from. Table IV. 

Franklin mine, on the costs and profits of the, 459 ; Table XIV. 

Frank Mills, proportion of silver in the load-ore of, 110. 

Freiberg, establishment of the Mining Academy at, 691. 

Friendship, Wheal, on the inclined tramways of, 144. 

, „ produce and profits of , 459 ; Table XIV. 

Friendship, North Wheal, proportions of silver in the lead-ores of, 

110. 
Fuel, charcoal as, manufacture and cost of, 55-6, 219,-61-2, 390. 
, „ , from hard woods better than from soft, 55-6, 219, 

390. 

-, coal clieaper than wood as, even in the forests of Lake 

Superior, 478. 
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Fuller, Dr. Thomas, on the silver of North Devon, 109. 

Fumacee, Himalayao, blast supplied by air-bags of skin, worked by 

hand, 54 — 5. 
, Brazilian, blast supplied by fall of water into a pneu- 
matic trough, 219,-60-1. 

Fkurze Hill Wood, proportion of tin-ore in the yein-stone of, 472. 

€rad and pick, skill of Cornish miners in using^ 152. 

Galena, 100-10,-16-21, 876-7, 545,-8-9, 615,-20,-40, 703,-8-11. 

, argentiferous, 100-10,-16-21, 545,-8-9, 615-20,-(?) 40, 

708,-8-11. 
, „ , enclosing threads of native silver and masses 

of vitreous ore, 120-1* 

^ auriferous, 100, 878, 549, (?) 640. 

OcUla, iron-mine of, 22 ; Table I. 

Gama, Col. Ignacio da, on the gold-mine of Catta Preia, 287. 
Gambling, propensity of Chilian miners towards, 91. 
Garby, John, Esq., on the native silver and silver-ores of Cornwall, 
Gardner, Dr. Daoiel, on the gold-mine of Catta Pretay 237. [118. 
Gardner, George, Esq., on the gold-mines of Brazil, 170,-85, 245, 

803, 500-2. 

— ^ — , „ detrital gold of „ , 348. 

, „ fishes of „ ,354 — 5. 

■■ ' , „ scenery of „ , 169, 297. 

Garnets in the copper-bearing rocks of Chili, 161. 

„ auriferous deposits of Virginia, 381. 

Gamett and Moseley mines, on the rocks of the, 379-81, 732. 

auriferous deposit of the, 381 -3. 
proportions of gold at difEerent 

depths in the, 383. 
quality of the gold, 881. 
detrital gold of the neighbour- 
hood, 384. 
subterranean temperature at the, 

733, 
food of the slaves at the, 382. 
Oarras (Giiameck), proportions of silver in the lead-ores of, 118. 
Garros, South, proportions of silver in the lead-ores of, 120. 
Gas, issue of, from joints in the Itahirite at Gongo Soco, 250. 
— »-, inflammable, from crevices in the auriferous formation at Morro 

Vclho, 195—6. 
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Gas, inflammable, from v^etabla matter oyerlying stream-tin-ore 

near Ferran Wharf, 453. 

, coal, used for lighting the underground works at BaHeswidden^ 

669. 

Geach and Webb, Messrs., on the Garadon, Menheniot, Lanreath, 

and Saint Pinnock diatrictB, 669,-61,-4-5,-76-7,-95, 704,-15-16. 

Geikie (Archibald, Esq.) and Murchison (Sir Roderick Impej), on 

the gneissose rocks of Breadalbane, 646. 

Georgia, on the auriferous rocks of, 371. 

, „ an ancient Indian Tillage entombed in the auriferous 

drift of, 384? , 

G^sner, Dr. A., on copper-mining in New Brunswick, 506. 

Geyserberg, on the stanniferous porphyry of, 665. 

Gilbert, C. S., Esq., on the silver-ores of Cornwall, 111, — 14. 

Gilbert, Davies, Esq., on the argentiferous lead-ore of Wheal Rose, 

119. 

Giles, Mr. John, on the slates of the Garadon district, 667. 

, „ „ Liskeard group, 700. 

-, „ elvans of Garadon, 671. 

, „ felspathic and homblendic rocks of Saint 

Cleer and Menheniot, 672, 701. 

— — , „ lodes of Menheniot, Lanreath, and Saint 

Pinnock, 699-702,-6,-12. 

, „ silver associated with the lead-ores they 

afford, 708. 

Gillman, Robert, Esq., on the produce of gold at Clogau^ 641 ; 

Globe, the, specific gravity of, 186. [Table XXII. 

Gneiss, the, of Dauphiny, 517. 

, „ , of the Oamet and Moseley mines, 379. 

, „ , of Breadalbane, 646. 

Goats used as beasts of burden in Upper India, 47. 

^ Grodoi, Juan, his discovery of silver in Chafiarcillo, 69. 

Oodolphin mine, profits of, 445 ; Table XIV. 

Grola, beds of gravel and sand above the bed of the river at, 45. 

Gold, of AustraUa, 175,^9, 343,-56,-9 ; Table XXH. 

Banca, 631. 

Bolivia, 360. 

Brazil, 163-370 ; Tables X, XXII. 

California, 338-9,-43 ; Table XXII. 
Chili, 166, 345,-60,-78. 

India, 3, 46-7. 
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Gold, of Irdond, 549-50, 627-84 ; Table XXII. 

, „ New Granada, 860. 

-, ,, the Rhine, 348,-56,-8,-60 ; Table XXn. 
., „ Siberia, 175,-7, 335-6,-40,-2,-8,-5,-6,-8,-60; Table XXIL 
., „ Vii^jinia, 371-84 ; Table XXH. 
Wales, 685-42 ; Table XXn. 

-ough granite, 3, 175, 320. 

talcofie, micaceous, and chloritic rocks, 

177, 800-3,-20. 
quartz-rocks, 316. 
clay-slate, 186,-96, 210, 
calcareo-siliceous rocks, 245,-9, 304, 

315,-19,-23-4, 
Ttabirite (Jacotinga), 215,-19,-21,-42. 
Carvoeiroy 240. 
Can^a, 217,315-16,-19. 

., Hmited to certain portions ) ^^^ 3n,-20,-34. 
or beds of granite, ) 

taloose, micaceous, and chloritic 
rocks, 176-7,-80, 298, 302, 
31 1 - 12,- 15,-19,-20,-34,-72, 
636,-42. 

quartz-rocks, 178-9,-80-2, 312, 
334. 

clay-slate, 182,-3,-4, 312-13,-17, 
318,-20,-35,-49-50,-76. 

calcareo-siliceous rocks, 636-42. 

Itahirite (Jacotinga), 214,-^-16, 
221,-7,-35,-42,-6,-62-82, 313- 
314,-18-19,-25,-35,-75. 

Carvoeira, 240, 

which conform to the cleavage of 
the rocks, 178,-80,-2,-3,-4,-7, 
188, 207,-14,-16,-21,-3,-7, 
243,-5,-9,-98, 300,-1,-2,-9-23, 
372,-5,-7,-80. 
„ which conform to the joints, 181, 

187,-8,-91, 207,-21,-3,-99, 
323. 

-, limited to certain portions ) which conform neither to cleayage- 
or beds of rock, ) planes nor joints, 637. 



830 INBEX. 

Gold, matrix of, its composition, in granite, 46| 176, 311,-82,-4,-7. 

, n 9 V f V talcose, micaoeoiiB, and chloritic 

rocks, 177-80, 209-11,-47, 
298-803,-11-12,-15,-20-1, 
882,-4-7,-72-83, 639-42, 

, „ J » » » quartz-rocks, 181, 321,-82,-4,-7. 

, „ , ' „ , „ clayHBlateB, 182-4,-94-9, 206-7, 

210,-98-9, 812-13,-21-2,-8- 

329,-82,-4,-5,-6,-7; Table 
VL 
„ , „ , „ calcareo-siliceous rocks, 245-9, 

315,-23-4. 
„ , 99 I ,f Itdbtrite (Jacotinga)^ 212—16, 

221-4,-6-35,-42,-5-7,-54-84, 
286,-98, 808-4,-13-14,-24- 
330,-2,-4-7; Table VHI. 
„ , » 9 99 Carvoeira, 239-41. 

„ , dip of (Shoots) maases coincident witih indulations 
of rocks, 206-7,-15,-16,-34,-59,-64,-9, 319,-23,-6. 
most plentiful in most highly inclined portions of formations, 
189, 270,-81, 310. 

relation between it and the) of pyritic quartz in clay-slate, 
structure of its matrix) 184, — 97. 

„ of Jacotinga (Itabirtte), 259,-70, 

324,-5,-8,-9. 
relation between it and the) in day-slate, 199 — 201, 328; 
hardness of its matrix) Tables VIL XXII. 

„ in Jacotinga (ItahiriU)^ 232, 

329. 

difEerent distribution of, in different ores of iron, 828. 

crystals of, in shallower parts of the rocks and in detritus, 

215,-36,-41, 803,-59, 

proportion of, disseminated 1 talcose, micaceous, and chloritic 

through ( rocks, 177. 

„ , „ quartz-rocks, 182, 32]. 

„ , „ clay-sbtes, 186,-96, 321. 

„ , „ calcareo-siliceous rocks, 249, 

321. 

„ , „ Jacotinga (Itahirite)^ 255, 325. 

„ , contained in ) of talcose, micaceous, & chloritic 

certain beds J rocks, 177,-9, 320,-7,-78, 

888, 688,-41. 



nn>BX. 831 

GoW, proportion of. c^^^JJn j ^ ^^..^^ i82, 821. 

,9 , „ of clay-date, 184,-96-8, 201-6, 

827,-79. 
„ , „ of lidbiriie (JacoHnga), 280-2, 

285,-79-81, 826,-7. 

" ' differed } P*"^ ^^ ^® *"^® formation, 888. 

„ , „ depdis in ihe clay-Blate series^ 

201-5, 831; 
Tables X.XXIL 
„ f „ „ ItabiriU (Jaeotmga)f 

280-2,-5,-79-81, 
881; Tables X. 
XXTT. 
„ 9 „ „ Carvoeira^ 241. 

99 f (^^9^) masses and of dnst in ItabiriU (Jaeo^ 

tmga), 274-7, 880. 
analysis of, 884,-5,-60,-74. 
qqalifey o^ in granite, 882. 

„ , „ taloose, micaceous, and chloritic rocks, 882,-74, 

888, 642 ; Table X. 
„ , „ elay-slate, 205-6, 882,-88 ; Table X. 
„ , „ JtabiriU (JaeoUnga), 286,-^5-6, Z^2,^ ; Table 

X. 
„ , aft diflSarenft depdis in die same formations, 205-6, 

833,-75 ; Tables VH. X:. 
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„ talcose, micaceous, and chlontic 
rocks, 179,-80, 299, 834,-7,-74, 
382, 642. 
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„ quartz-rocks, 334,-7. 
„ clay-slate, 206, 884— 5,— 7,— 40, 
877-8. 
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,, calcareo-siliceous rocks, 642. 
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„ Itabinte (Jacotinga)^ 286, 885,-7. 
840. 
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), at different deptiis in the same 
rocks, 206,-86, 388,-40 ; Tables 
VU. X.. 



832 INBEX. 

Gold, alloyed with antiinony, 179,-80, 334-7,-74. 
„ aisenic, 835,-7,-74. 

„ biamuth, 174, 334-7,-74. 

„ copper, 286, 336-7,-40,-69,-74,-5, 642. 

„ iron, 335-6,-74, 632,-42. 

„ lead, 335-7,-40,-74,-7. 

„ palladium, 175, 216,-86, 335-7,-40,-59. 

„ platina, 286, 336-7 1-40,-60. 

„ alver, 236,-86, 334-6,-7,-40,-59,-60,-74,-7,-8, 

632-42. 
„ tellurinm, 180, 299, 334,-6-7,-82. 

molten, of higher specific gravity than native, gold, 335. 
-minee, temperature of, 725—33,-56 — 8 ; Tables XXXU.— 

XXXVI. 



detrital, ancient depoata of, 342-51,-83-4, 627-83,-42; 

Table XXn. 

„ , recent „ , 46, 283, 348,-52-9,-84. 

„ , contains the same alloy as the gold of the neighbouring 

mines, 359. 

„ , always of superior quality to mine-gold, 359-60, 632. 

„ , crystals of gold not uncommon, 356,-9, 632. 

„ , shaped implements sometimes mixed with, 344-5. 

„ , proportions of, extracted from sand and gravel, 346, 

„ , occasionally swallowed by water-fowl, 356. [358. 

„ , „ extracted &om mud in the streets, 217. 

cost of extracting, in various countries, 327, — 46, — 8, — 58 ; 

Table XXH. 

quantity of, obtained in Australia, Table XXH. 

„ , „ Brazil, 366-70 ; Table XXIL 

„ , „ California, Table XXTT. 

„ , „ Ireland, 633. 

„ , „ Nova Scotia, Table XXII. 

„ , „ Siberia, 346 ; Table XXn. 

„ , „ Wales, 641 ; Table XXH. 

Boyalties (Dues) and Duties ) in Brazil, 208,-89, 361—8 ; 
paid by miners, ) Tables YU. IX. 

„ „ , „ Siberia, 327. 

Oolden, Wheals proportion of silver in the lead-ore of, 120. 

Gold-Hill (California), auriferous deposit of, 339. 

, alloy of gold from, 339. 

Gonafnena, on the stanniferous granite of, 664 — 5. 
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Otmamenaf on the sabterranean tempeorature at, 746. 
0m^ SocOf the rocks of, their direction and dip, 248—9. 

, joints in, 250. 
slate (auriferous at Camara), 188, 247, 

827,-41. 
calcareo-ailioeous matter mixed with par- 
ticles of gold, 249, 804,-19. 
Itabirite, 249,-97, 818. 

„ , mass (Horse) of, imbedded in 

(yet containing lines of) 

auriferous Jacotingaj 251, 

824; Table VUL 

„ „ 9 displaced by small cross-veins^ 

286—8, 841. 
„ JacoUnga^ the Oongo formation, 250, 

252-4. 
„ „ , w Cuniba „ ,252-4, 

256-8, 

M » » » » » > both 

conform to the direction, dip, and 
cleavage of the rocks above and below 
them, 248, 810,-25. 
JacotingOy the Cuniba formation, at times 
thinly sprinkled with gold, 
255. 
, productive, mostly, on certain 
parallel lines (veins) in both, 
255,-7,-62,-4,^,-82. 
, productive, mostly, on certain 
thin lines (veins) of limited 
horizontal & vertical range, 
257,-65-7,-70,-1,-82. 
, productive on the same meridian 

269,-70. 
, productive masses (shoots) of, 
all dip (endlong, with the 
groovings of the rocks), to- 
wards the E., 259,-68,-4,-6, 
270,-82. 
, productive portions the most 
highly inclmed, 281, 810. 
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834 HTDEX. 

Oongo SocOf the focks of Jacoiinga, pxodnctiTe, cmnpoution of, 268- 

269, 314,-25-7.- 

J „ f, , » » hardneaa of; 283-4. 

— — , „ „ , „ ,diBpo8itioiiofiiiaaBea 

(nuggets) and particles 
of gold in, 271—80. 

f „ n , „ , proportionB o£ gold 

contained in, 274-7,-9-81; 
Tables X. XXH. 
„ , productive, quality of gold con- 
tained in, at different depths, 
285, 383 ; Table X. 
„ , nature & proportion of alloy of 
gold contained in, at different 
deptihs, 286, 338 ; Table X. 
„ , productive, lines take, at times, 
tiie directions of the joints, 
264. 
„ , productive, influence of the 

SUde on, 252,-67,-70. 
„ , unproductive portions of, 270. 
„ , maeses (bunches) of iron-ore 
wrought, 260-1. 
-, „ magnesian-limestone, 297-8. 
-, ventilation of works by air issuing from joints in the 

ItabiriUj 250. 
-, climate of; 349,-52, 726 ; Table XXX. 
-, Bubterrancaa temperature at, 727-9,-51,-6,-8 ; Tables 

xxxn.— xxxvn. 

-> Slavery at, 290—6. 

-, cost of extracting gold at, 327 ; Table XXU. 

-, quantities of gold obtained by European miners, 284. 

-, amount of Duties paid to the Brazilian Government at, 

289, 367 ; Tables IX. XIV. 
-, produce, expenditure, and profit at, 289, 367 ; Tables 
-, forests, pastures, and scenery of, 290 — 7. pX. XIV. 
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Goodair, J. G., Esq., on the proportion of gold in iron-pyrites at 

Ouro Fine, 184, 322. 
Goorkhas, attention to tiie drainage of mines by the, 60. 
Gordon, J. N., Esq., on the tain-fall at Marro Velho, 349. 

, „ subterranean) .726-7. 

temperature at ) " 
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Oorlcmdf Wheal, on the profit made at, 451 ; Tabic XFV. 
Garan, on tihe copper-bearing talc-slate of, 5. 
Ooasan, a matrix of copper-ore, 162,-5,-7, 645,-64,-95, 605,-16, 

lead-ore, 706-7. [624,-89,-76,-8. 

fiilver-ore, 525,-84. 

gold, 167,-83, 299, 801,-2,-12,-78,-5-7,-81, 

549, 689. 
Gnham (Calloott), Mrs., on tbe elevation of the coasts of the Pacific 

by earthquakes, 157. 
Granada, New, on the different, qualities of mine and detrital gold in, 

860. 
composition of , 2, 29, 170,-4-6, 247, 811,-85-7,662-4, 
aoriferous, 8, 173-6, 811,-16,-20. [666-7,-72. 

qnalitj of gold in, 882. 
alloy „ , 884. 

staoniferouB, 175, 664-6. 
cupriferous, 512. 

structure of, 8, 816,-85, 512, 673. 
cayem in, 27. 

position of, in opposite sides (walls) of lodes, 657-60, 
interlying slates, 658-9. [669-70. 

veins of, 8, 27, 886-7,-91, 490-2, 512. 
relation of its contour to the cleavage of contiguous slates, 

259,-810. 
relative position to the dips (shoots) of ore in lodesj 82, 
rate of blasting in, 200. [122, 259. 

quantity of it clipped from Cornwall, 666-7. • 
subterranean temperature in^ 756^-8,-60-1 ; TablesXXXlIL 
Graphite in the clay-slate of Upper India, 41. [XXXV. 

Qnuty (Ghancellorsville), auriferous rocks of, 872-5. 
Gravel, beds of, at great altitudes, 45, 66, 70, 156. 
Gravity, specific, of native copper, 429. 

J „ electro-deposited copper, 429-80. 
, n „ , after compression; 430. 
, „ smelted copper, 429-30. 
, I, native gold, 885, 431, 632. 
, „ molten „ , 885, 431. 
Oreai Work, proportion of tin-ore in vein-stone of, 472. 
Greenatone, 79, 898, 496-7r9t 650-1. 
slate, 499, 512. 



836 IKBEX. 

6veeii0toQ6y dykes of, 80. 

Crreenwich, extreme aad mean temperatnies at the Boxbice and at 

▼aiioiiB deptliBy 776-7. 
GhreeTi R. J., Esq., on the mean temperature of Waterford, 739. 
Gregg (B. H., Esq.) & Lettoom (W. G., Esq.), on the mlyer-ores of 

Cornwall, 116,-18. 
Gregory, Gapt.Thoma8,<Hi the rate of blasting at 2)ral:« Wall3f200. 
— — — ^— — — , „ proporiionB of tin-ore ) mj^ 

in the vein-stone of ) n t ' 

OrylU and Basaety prop o r ti on of tin-ore in the vein-stone of^ 472, 
Gualazo, character of gold obtained from the, 359. 
Guernsey, on the climate of, 735. 

Gneymard, M. E., on the rocks of Chalanches^ 518-19. 

, „ metalliferons depodts of „ , 519-26. 

— ^— ^— , „ climate of the Alps of Daaphiny^ 528. 
Ouiaa de Carvallo, veins (branches) of, 81. 

, horses worked nndergronnd at, 76. 
Gongolee, on the copper-mines of, 4, 5. 
Gnnnaiy anriferons sands of the Bamgnnga near, 5. 
Ounms Lake J produce and profits of, 457 ; Table XIV. 
Gurhwal, on the iron-furnaces of, 57. 

, Grovemment Bojralties of, 62-3. 
Guy, Gapt. Benj., proportions of gold from the calcareo-siliceous 

formation at Oongo Soco, 249. 
Gwinear, subterranean temperature in the district of, 752. 

Haidinger, H.W. von, on changes in the characters of copper-ores. 
Hall, Capt. Basil, on the valley of Copap6, 139. [679. 

■^— — — , „ mode of bringing ores out of the Chilian 

mines, 147. 
Hall, James, Esq., on fossils horn ^e shores of Lake Superior, 393. 
Hals, William, Esq., on early copper-mining in Cornwall, 686,-90,-2. 
Hambly, Capt. W., observations on Oongo Soco^ 257, 350. 
Hammer (Mallet), use of by miners in different districts, 151. 
Hansteen, Prof. Chr., on Magnetic declination, 520. 
Hardness, a favourable indication in the auriferous) 328 ; Table 

deposit of if orro Velho,] XXH. 

, at diflEerent depths „ , 199, 206; 

Table XXH. 
Harris, Capt N., on Hie auriferous deposit of Oongo Soco, 250,-5, 

257,-60,-3,-8,-9,-71-4, 354. 
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Hanisy Gapt. N., on die manu&ctnre of iron at Oongo Soco, 262. 
Harrisy Sir W. Snow, on the climate of Plymouth, 745,-9. 
HortZ) proportions of silver in the lead-ores of the, 101. 
Hanghton, The Rev. Dr., on the deposits of sulphur ores in Wicklow, 

647,-58,-5-7. 

, „ rocks of the Kenmare district^ 611- 

614. 

, „ metalliferous) ,, ,614- 

deposits ) 621, 

— ^— — — ^-^^— , „ cross-vein at Ardtulltfy 622. 

— ^— ■ , „ drift at Kenmare, 622. 

— — — — — ^— , „ precipitation of copper at Bally- 

murtaghj 574. 

^^^_— J analysis of the hematite of Ballymurtagk, 

547. 

'• — - , „ limestone of Kerry, 618. 

, „ grey copper-ore of ) ..„ 

Ardtully, f ^*'" 

Hawkins, John, Esq., on the throws of lodes in Cornwall, 226. 

■ , „ copper-ores of the Paiys mountain, 

574,-6. 

■ , „ stanniferous porphyry of Geyersberg, 

665. 
Heaves, 127-85, 225-6,-82,-86-8, 841-2, 489,-74, 508,-27,-68-60, 

575-6,-98, 600,-22,-«l-5, 715-17. 
(See Displacements* Intersections. Leaps. Throws.) 
Heber, Bishop, on the frequency of earthquakes in Kumaon, 49. 
Helmreichen, H. Virgil von, on displacements of beds of auriferous 

granite at Candonga, 176. 
on the geology of Qongo Soco, 170, 

250,-68,-6,-8, 815,-54. 
manufacture of iron at Chngt> 

Soco, 262. 
calcareous rocks of Antonio 

Pereiray 804. 
flint arrow-heads from diamond- 
washings in Brazil, 844. 
Magnetic declination in Minas 
Geraes, 177. 
Helston, subterranean temperature in the district of| 752. 
Hempi rope of, inferior to iron-wire rope, 148. 
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838 INDEX. 

ffendevy Wheals proportion of ailver in the lead-ore o^ 120. 
Hennezely M. de, proportion of silver in the lead-ore of BohemiA, 101. 
Henry, Dr. William, on the argentiferoiu) rt ^^ rt nkr. 
^ l^d-ore8 of J ^'•^ ^^^'^^ ^^5- 

-, „ precipitation) ^-o 

of copper at) » ' ^'^' 

Henwood, contact of granite and slate at, 655, — 7. 
Henwood, Mr. John, a shareholder in the first , Cornish silyer-mine, 
Henwood mines, 465-79. (See Douglass Houghton,) [111. 

Herbert, Gapt, on the auiiferous'granite of Kedamath, 8. 

■ , „ „ sands of the Aloknundai 46. 

" ■ , ,9 metalliferous rocks of the Himalaya, 12, 21. 

— — — — , „ mines and smelting- ) „ , 21, — 5, 

works of ] 41, 55. 

, „ drainage of the Dehra Doon, 42. 

■ ■ , „ disappearance and reappearance of rivers in 

the Terrai, 44. 
Herlcmdy on the silver and silver-ores of. 111 — 12. 
Hemif on the metalliferoufl deposits of, 786 — 7. 

, „ subteitanean temperature at, 787. 

Herod^B-footy on the rocks of, 700 ; Table XXII. 

■ -, f^ organic remains they contain, 700. 

, „ lode of, 704—15. 

, „ proportions of silver contained in the lead-oroe 
of, 120, 709. 

, „ cross-vein of, and the heave it occasions, 715-17. 

— *-< , „ machinery in use, population employed, produce, 

and profits at, 719—20. 
Heron, Robert, Esq., on the produce and profits of Knockmahon, 442 ; 

Table XIV. 
Herring, Charles, Esq., on mass (shoot) of ore at Morro Velho, 207. 
■ , „ single-handed boring at „ , 199. 

, on the specific gravity of) „ , Table 

the ore at ) VII. 
I , „ loss of mercury") „ , Table 

during amalgamation at) VII. 

Hewas, proportion of silver in the lead-ore of, 120. 
Hickson, Mr. Richard, on a rich mass of gold at Oongo Soco^ 272. 
Hides, their use in separating gold from stamped ore, 208 ; Tables 
Hielj nature and proportion of alloy in the gold of, 885. [VII. IX. 
Higgs, Samuel, Esc|., on the produce and profits of die Providence 

mines, 444 ; Table XIV. 
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B]gg8| Samtiel, Jr., Esq., on oopper-ore in the New Red Sandstone 

of Alderley, 516. 
Blaire, M. A. de Saint, on the gold-mines of Bra2il, 185, 287,-48-4. 

, „ implements used in them, 218. 

, „ iron-furnaces of GiraS, 218. 

, „ detrital gold of Bnudl, 842. 

, „ scenery and ) „ , 168, 209-10, 

vegetation ) 286. 

am, — Esq., on the direction, dip, width, ) ^^ ^^ f^^.j. ^ 433 

and composition ) '^ ' 

, ,y occurrence of natiye ) . ^«/» 

silver ]^^ '» ' *^^- 

Hill, W. 6., Esq., on the proportion of tin-ore in the vein-stone at 

Wendron Consola^ 472. 

QmalaTa, Mining in the, d— 4 2. 

, inefficient tools used by miners in the, 51—8. 

— — — , iron-smelting in the, 58 — 62. 

, varied occupations of the inhabitants of the, 56. 

, earnings „ , 60 — 1. 

Hind, H. Y., Esq., on the granite of New Brunswick, 490,-l,-8. 

, „ micaceous slates of „ , 499. 

, „ sandstones and ) g^j _2 .3 

conglomerates of f »> > r t * 

^ „ cupriferous shales of „ ,508,-6. 

, „ copper-ores of „ , 500. 

, „ detrital gold of „ , 498, 500. 

Hitchens, Gapt. Joel, on the auriferous deposit of Agoa QuenU^ 288. 

Hitchins, The Rev. M., on the silver and silver-ore of Herland, 111. 

Hoare, J. S., Esq., on the detrital gold of Wicklow, 688. 

Hocheder, J. C, Esq., on the auriferous deposit of Oongo Soco^ 178, 

251,-5,-6,-60,-2,-5,-9,-71,-8,-4 ; Table XXn. 

Hoekin, John, Esq., on the qualities of gold from difEerent'l 

depths in Morro\ 205. 
Velho ) 

" "^1^] .. .206. 

„ analyses of... „ ,884,-74. 

„ rate of blasting „ , 200. 

„ rain-fall at Morro Velho, 849. 

„ climate of „ , 726. 
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„ subterranean) „q„ 

temperature at j " ' '' 
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Hodge, John, Esq., on the (8Dlphnw,re))^ Wicklow, 545,-7,-8,-66. 

1_^ ^^ copper-ores... „ ,547-8. 

' , „ auriferous iron-ores of Ballymurtagh, 550. 

' , „ un&Tourable influence 1 Sulphur-course 

of cross-veins on the ) of Oroca, 560. 

■ , „ displacements (heaves) of the „ , 558. 

, „ detritai gold of Wicklow, 629. [559,-60. 

, „ precipitation of copper at Ballymurtagh^ 

574-8. 

Hoffman, Prof., on the disBemination of gold through granite and 

slate, 175. 

Holdsworth, — Esq., on the rooks of Bonmahon, 597. 

Holes, experiments <»i boring and blasting, 199, 200 ; Tables VII. 

xxn. 

HoU, Dr. H. B., on the homblendic rocks of the Osradon district, 662. 

„ fossiliferous „ „ liskeard „ ,701. 



Hollingshed, B., Esq., on the proportion of silver in die lead-ores of 

Deron, 109. 
HoDow, Capt. W., on the proportion of tin-are in llie ¥em-6tone of 

Providence AfineSy 472« 
Holman, Gapt. James, on the ventilation of mines, 220. 
Holmbushj on the proportions of silver in the lead-ores of, 120. 
Hooker, Dr. J. D., on the Coal of Fitcooree, 65. 

' ■ , „ structure of Himalayan sandstone, 66. 

Hopkins, Evan, Esq., his experiments on the auriferous iron-ores of 

Ballymurtagh, 550. 
Hopkins, William, Esq., his observations on the conductiog powers 

of rocks, 758. 
Hore, Mr. James, on ancient works at Knockmahon, 758. 
Homblendic granite, 2, 511,-17. 
gneiss, 517. 
' and felspathic rocks, 72,-8,-9,-80, 154,-62-5,-78, 886- 

887,-8, 530,-1,-41, 650,-8, 
701-2. 

„ , influence of on Bbrei-lodeSy 86,-8. 

— „ , subterranean temperature in, 754, 

755,-8; Tables XXXm. XXXV. 

slates, 519, 646-7,-61-2,-71-2. 

Horses (masses) of granite enclosed in lodeSy 688 ; Table XXHI. 

;i taloose and micaceous date in lodes^ 881. 
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Anesy (maflBes) of claj-date in lodes, 190,-4, 812,-17|-28r 550, 

55V6d; Tables XXVn. XXYm. XXIX. 

fidapathio and born- ) ^^^ ^^^ ^^^^j^ jr^^^ 
blendic rockB, in | ' ' 

limestone ,, , 84. 

Itabirite enyeloped by Jacotinga, 250-1. 

,y intersected by crosa^viina, 287. 

SQ1.C&C6011S ftnd ) 

J 1 i. J • 1 imbedded in Carvodra. 240. 
oxydiuatediron) ' 
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„ carboniferous slate „ lodeSj 605. 

„ „ limestone „ „ , 618,-20,-4. 

penetrated by lines of the ores which envelope tiiem, 251, 

551,-96, 713. 
, their cleayage-planes mostly coincide with those of neigh- 
bouring slates, 28, 190, 251, 824, 
651,-64,-96, 605, 718. 

, „ are not always coincident, 713. 

Horses and mnles, their liking for water holding iron-ores in sus- 
pension, 854. 
Houghton, Dr. Douglass, on the metalliferous rocks of Lake Superior, 

487. 



, „ masses of native copper) ^^.m 

inthednyiofj " '*^*- 
Howe, T. M., Esq., on financial operations at the CUff mine, 440 ; 

Table XIV. 
Huidobro, ores of copper in New Red Sandstone at, 77, 518-16. 

, petroleum obtained from „ , 516. 

Huldwanee, works of irrigation at, 48. 

Humboldt, M . A. de, on the disposition of silver-ore in veins, 327. 

, „ proportions of silver in the ores of 
Mexico, Peru, and Chili, 97-9. 

— ^— , „ comparative values of wheel-barrows & 

tram-waggons in ipines, 145. 

■ , „ loads brought to the surface by Mexican 

labourers, 147. 
Humming-birds, their nests and note, 181. 

Hungary, proportions of gold, silver, and lead in the ores of, 100-1 • 
Hont^ Robert, Esq., on the proportions of silver in the lead-ores of 

the British Isles, 105,-6,-7,-8,-9,-10, 
120. 



842 INDEX. 

Hunt| fiobeit, Esq., on the produce and propordoMof bUtct in lead- 
ores of East Cornwall, 708-9,-20. 

y J, produce of copper-ores in East Cornwall, 

69o« 

, „ „ sUvCT-oreatl ^^^ 

Wheal LudooU, J » * • 

Hurchinolee, on the iron-ores of, 83, — 5. 

Ice, formation of, in grounds where the Bamboo flourishes, 45. 

— , „ , in mines, 466,-78-9, 784. 

Inclination of paths by which ores are taken out of the Mexican and 
Chilian mines, 147* 

Indiana mine, on the rocks and lodes of the, 464. 

Inficionado, auriferous detritus of, 848. 

Intersections, unaccompanied by displacements, — 

of rocks by metalUferousl 81,-122,-87, 818, 420,-8, 

depoats,) 460,-8,-4,-5,-7,-79,-80, 
515,-20,-81,- 2,-64,-96, 
608,-25,-67,-60.-8-9, 

674, 704. 
_— J, „ , which are elsewhere them- 

selves intersected by the 
same rocks, 192, 818. 
I ,, „ , which are deflected by them 

in the same mines, 82. 

„ by cross-veins, 126,-9, 287, 474, 615,-26, 

608,-22,-81, 715. 
, some of which displace the 
neighbouring strata, 180. 
of metalliferous deposits by rocks, 176,-92-8, 818. 

„ by other metalliferous forma- 

tions, 92, 127, 588. 
„ by cross-veins f 608,-22,-84, 

717. 

„ by cross-'veinSf which simply 

traverse them at some, 
but displace them at 
other, depths, 717. 

„ by cross^veins, which simply 

traverse them but dis- 
place other similar de- 
posits, Table XXIV. 
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Intenectioiifi, nnaccompaiiied by displAoements, — 
^— »— « — of metaUiferoua depOEdts by Tarioas branches of the 

same crosi'veinSf 598; 
Table XIX. 
■ „ by crosB-veina of small yerti- 

cal & borizontal range, 
125, 287, 842. 
' ■ ■ „ by different crois^veins, 

Table XXIV. 
■ of various branches of metaUiferous deposits by the 
same eross-vein, 598 ; Table XIX. 
— — ^— of cross^eins by metalliferous depositSy 125, — 9. 

„ , 'which are in- 

tersected by similar cross-veins 
elsewhere, 125,-9 ; Table UI. 
■ „ of small yertical and horizontal range by 

metalliferous deposits, 125,-9; Table III. 
- ■ ' „ by other cross^eins, 685 ; Table XXIV. 

» , accompanied by dislocations (See Displacements, Leaps.) 

Ireland, mines of, 540 — 642. 

, detrital gold of, 627—84. 

— — , sabterranean temperature in, 787-44,-52. 

, precipitation of copper in, 569-89 ; Table XXXTT. 
Iron, ores of, in granite, 175, 811, 674,-8. 

„ gneiss, 522,-5,-7. 

„ talcose, micaceous, and chloritic rocks, 19-24, 177, 

180, 800-4,-78,-5,-7,-9,-81,-8, 689,-47-9,-53,-74. 

„ quartz-rocks, 88,-5,-7, 181. 

„ clay-slates, 21,-5-9,-80,-4,-6,-41-2, 188-4,-94,-6,-7, 

812,-21-2,-9,-78,-7,-9, 545,-69,-74,-9,-97, 639, 

674, 707. 

„ Porphyry (Elvan), Tables XXin.-IV.-VI. 

„ &]spa^c and homblendib rocks, 162,-5, 388, 581, 

534, 647—9, 737. 
jjltabirite and Jacotinga, 211-16,-19,-21-30,-2-4, 

236,-42-52,-4-74,-97-300,-13-15,-24-6,-9-30. 
„ calcareous, alternating -with fekpathic and hom- 
blendic, rocks, 79, 86. ' 

„ sandstone, 38, 40. 
„ , „ carboniferous slates, 605,-17. 
„ , „ „ limestones, 617,-21,-4. 
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Iron, ores of, in Goal-measures, 64-8, 510. 

, „ , „ New Bed Sandstone, 514—15. 

— , „ , „ Carvoeiray 239 — 41. 

, » , „ Canga, 217,-36,-45,-8,-98,-9, 315. 

Iron-mining, in the Himalaya, 48 — 55. 
Iron-smelting, in Brazil, 219-20,-60-2. 

, „ the Himalaya, 53 — 62. 

, near Lake Superior, 388 — 90. 

Irrigation, works of, in Upper India, 43. 
Itabira, the Mining district of, 214 — 18. 

9 i> , quantities of gold obtained in, 216-17, 

368. 

9 19 9 qualities of „ , 215. 

, j> , mode of working and description of 

tools used in, 217 — 18. 

9 ' » f gold extracted from mud in the streets 

at, 217. 

, manufacture of iron in the neighbourhood of, 218 — 20. 

Itabiray mine of, rocks and metalliferous deposits of, 214 18. 

Itabiritey derivation of the name, 172, 214. 

, composition of, 211-16,-19,-21,-4,-7,-42,-4,-8,-9,-50,-1, 

287,-97,-8, 803,-13,-24,-88-9, 767. 

, structure of, 211,-14,-16,-21,-3,-5,-7,-42,-9,-50,-1,-98, 

, contains little gold, 219,-42,-5,-9. [824,-9,-89, 767. 

, masses (Horses J of, imbedded in, and veined with, aurifer- 
ous Jacotingay 251,-66,-87, 324. 

, thin, short, shallow cross-veins of quartz sometimes simply 

traverse, but sometimes displace, the rocks, 225,-87, 841. 
Itacolumtte, derivation of the name, 178. 

, composition and structure of, 170,-2,-8, 301. 

Ives, Saint, subterranean temperature in the neighbourhood of, 752. 
Ives, Sainty Consolidated Mines, proportions of tin-ore in the vein- 
stones of the, 472. 
, profits of the, 448 ; Table XIV. 

Jackson, Dr. C, T., on the drift copper of Lake Superior, 485. 

, „ prehistoric mining near „ , 412,-14. 

y on ike lodes „ „ ,420,-8, 

465,-79. 
, „ distribution of copper in, „ , 433. 
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Jackson, Dr. C. T., on the pnrily of copper near Lake Superior, 418. 

, „ mode and cost of ] 

extiacting copper > „ , 426,-8. 

from J 

, „ native silyer of...... „ ,436, 
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, „ subterranean tem- ) 733-4 

perature ) " ' 

, & — Alger, Esq., on copper-ores of the Nova 

Scofian coal-measures, 507. 
JacotingOy derivation of the name, 214, 

■, place of in the Itdbxrite formation, 214,-16,-19,-22,-3, 
224,-7,-8,-9,-80,-45,-7,-50-1,-7,-9,-62-7,-71,-4,-81,-2, 
318,-14,-19,-25,-6. 
, encloses Horses of Itabirite containing lines of auriferous 

Jacotinga, 251,-65, 319. 

, limited vertical and horizontal range of rich beds^ 22^^-1^ 

230,-2-4,-62,-4-7,-9,-71,-82,325. 

, compoation of, 214-15,-19,-21,-3,-7-9,-30,-3-4,-44,-5, 

251,-4,-5,-6-7,-62,-4-75,313-14,-24,-7. 

, structure of, 214,-19,-21,-3,-7,-8,-30,-46,-9,-56,-9,-60, 

264-9,-70, 318-19,-29-30. 

, distribution of gold in, 215,-16,-19,-23-7,-30,-3,-4,-42, 

245,-7,-57,-62-4,-6,-71,-2,-4,-7,319,-26,-30. 

, proportions of gold in, 230,-2,-5,-55,-79,-81, 325,-7,-31. 

, „ , nature, proportion, and distribu- 

tion of alloy in, 215,-36,-86, 
335,-7,-8. 

, displacements of, by cross-veins, 226,-8,-86-7, 341. 

— , temperature of nunes in, 728-31,-51,-6,-7,-8,-61 ; Tables 

xxxn.— XXXVI. 

Jamaica, on the copper-bearing granite of, 511. 

James, Captain Bichard, on submarine works at Wheal Margery, 599. 

James, S. H., Esq., on submarine works ... at Botallack, 599. 

, on the proportion of tin in the ) m„^ 

vein-stone of, j » » ' 

, „ proceeds and profits of „ ,443; 

Table XIV. 

existence of eels in mine- 
water 

Jars, M. G., on the proportions of silver in Norwegian ores, 100. 

, „ „ English lead-ores^ 107. 
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Jars, M. G.y on the ores of Fahlun, 548. 

Je&erjy Gaptaia Willianii on tihe auriferous deposit of Owigo Soco^ 

255,-66,-70-3. 
Jenkin, Alfred, Esq., on the proportions of metal in the silver-ores 

of Herland, 111—12. 
Jenkinj Wheals on the tin-ore of, 677. 
Jennings, Captain William, on the auriferous deposit of Oongo SocOj 

255,-66, 
271-4. 

, ■, „ „ of Antonio Pfr 

reira^ 804. 

, on a land-slip at Oongo Soco, 360. 

Jewelj Wheal (Galstock), on the silver-ore of, 116. 

Jewel, Wheal (Gwennap), alleged waste of earthy black copper-ore 

, profits of, 451 ; Table XIV. [at, 694. 

Jham, on the ferruginous conglomerate of, 89. 
Jherria, on the ferruginous sandstone of, 64. 
Johnson, P. N., Esq., on the proportions \ lead-ore of Devonshire, 

of solver in the | 110. 

„ ore of Wheal Duchy 

(Brothere), 115. 

analysis of Carvoeira from Catta Preta, 240. 

Jacotinga „ Chngo Soco, 267. 

auriferous native copper from 

Dura5, 287. 

zinc, lead, and iron ores from 

Wicklow and Anglesea, 546. 

silver-ores from Sork, 586. 

gold from Morro Velho, 884,-74. 

„ from Chngo Soco, 286. 

on the lode of Sark^s Hope, 581. 

lead-ore of „ , 586. 

proportion of gold in the vein-stone of 

Grasty, 878. 

of palladium ) Candonga, 
in the gold of] 175,884. 

of alloy „ Oongo Soco^ 

286, 885, 

887,-8. 

„ „ of tellurium „ Catta Branca, 

886. 
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JdmBon, P. N.y Esq., on lihe qtiallties of gold in different rocks, 286, 

832—6. 

■ ■, his present of palladium to the Geological 

Society of London, 886. 
Johnstone, R., Esq«, M.D., on the elevation of land at Caldera by 

by an earthquake, 157-8. 
Johnston, J. W. F., Esq., on the Geology of New Brunswick, 490. 

J J J sandstones of „ , 501. 

, „ slate of the Tattagouche, 495. 

Joints, directions of, in granite, 8, 841,-85, 492, 511, 678-4,-80-1. 

, „ , „ gneiss, 520,-6. 

, „ , „ talcose, micaceous, and chloritic slates, 7, 12- 

13, 15, 18, 26, 211,-98, 801,-2, 608,-87, 
651-2,-74. 

, „ , „ quartz-rocks, 80, 180. 

, „ , „ clay-slate, 26, 182-3,-6,-7,-8,-90,-1,-^,-5, 

207, 317,-21,-3, 500-1,-59,-75, 674, 703 ; 
Tables n. XXIV. XXVU. XXVIH. 
, „ porphyry, 651 — 2. 

, „ homblendic and felspatbic rocks, 161,-4, 405, 

648,-71, 
„ , „ „ & limestones 

which alternate with them, 74, 84,-8, 124* 
, „ carboniferous slate, 608, — 14; Tables XX. 
, „ „ limestone, 614. [XXL 

, „ the Goal-measures, 503, — 6. 
, „ New Red Sandstone, 515. 
, „ recent sandstone, 155. 
, „ rocks generally, their influence on metallifer- 
ous deposits, 474, 560, 603,-49, 
, „ metalliferous deposits, 76, 84,-8, 181,-6,-7, 
188,-91,-8, 207,.23,-5,.46,-50,.64, 421 
433,-67,-8,-80, 543,-51-8,-69,-97, 608, 
605,-80-1, 712; Tables III. VI, VHI. 

X. XVII. X viu. XX. XXI. xxin. xxiv. 

„ , „ metalliferous de-| natire copper, 483,-69,-80 ; 

posits containing) Table XIII. 

„ „ gold, 181,-2, 228, 

264; Tables 

vin.x. 

99 9 » » »> silver, 76; Table 

m. 
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Joints, directionaof, in metalliferouB de- ) ores of copper, 13, 187,-8, 

padts containing ) 207, 821,-3 ; 

Table X. 

f ,y , 71 „ I) iron, 181, 225,-47, 

264, 469. 

1 V f „ » ,, iron (auriferons), 

187,-8, 207, 821, 

328; Tables VI. X. 

■ , ■ „ , „ „ „ molybdenum, 654. 

> w 9 79 » » alver, 76, 88. 

-, „ , „ „ fragmentary matter, 75, 225, 

247. 

, „ , „ „ clay, 18, 182, 559, 648,-83. 

, „ , „ cross-veins, 124, 683. 

— , „ , grooves (stria), on their opposite ades, 483, 

469,652,648,-88; Table VI. 

y „ , displacement of metalliferous deposits by, 183, 

, „ , air emitted by, 250. [301, 474, 559. 

— , „ , inflammable gas emitted by, 195-6 ; Table VI. 

Jos^f San (Copiap6), copper-mining at, 164-5. 
Josd, San (GhaSarcillo), extent and produce of works at, 124 ; 

Tables IV. XIV. 
Juan, San, on the ores of copper in sandstone at, 514. 

Jukes, G. B., Esq., on the carbonifer- ) Cork and Kerry, 602-3,-11- 

ous slates of ] 12. 



on the carbonifer- 
ous limestones 



^- } „ , 612-U. 



— ^— , on the carbonifer- ) ^.-o 

ous shales of I " ' 

— ^— — — , on the lodes of Ardiully, Table XXI. 
Jumpers, imsucces^nl use of, in boring holes at Morro Velho, 199. 
Junctions of granite and slate in the Caradon, Camborne, Helston, 

Saint Ives, and Saint Just districts, on the, 656-60. 
Jung hohe BirJee, on the use of hempen and iron-wire ropes at, 143. 
Just, Saint, on the natiye silyer of, 110. 
— — ^— , subterranean temperature in, 752. 

Kala Bun, on the calcareous rocks of, 31. 

Kaleedoongee, on the detrital deposit of, 45. 

Katharinenburg, on alloys in the gold of, 335. 

Kempston, Nicholas, Esq., on the black copper-ore of Connorree, 565. 
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K emp Bt on, NichoIaB^ Esq., on the use of a beechen ) /x,-,-^--.-^ rcq 

plunger at J ' 

, „ wooden linings fori ^jrx 

the pumps at j " ' ^'^' 
Kendall, John, Esq., on profits made in Wheal Vor, 446. 
Kenmare, mining district near, on the rocks of the, 611-15. 

1 „ , „ copper and lead lodes of the, 

616-21. 
f t, , „ cross-vein of the, 622. 

9 tf , subterranean temperature observed 

in the, 742-4. 
Keweenaw Point, on the configuration of, 894. 

, „ rocks of, 394-404. 

, „ lodes of, 405-89. 

, „ native copper of, 421-2,-5-36,-62-8; 

Tables XII. XIII. 

, „ native silver of, 436. 

, „ cross-vein (Slide) at, 439. 

• — — — , subterranean temperature observed at, 738-4. 

-' " , on the erection of a Man-engine at the Cliff mine, 

489-40. 

• , „ produce and profits of mines at, 440,-59 ; 

Table XIV. 

• , „ antiquities discovered at, 412-19. 

Keyne, Saint, temperature of water in the well at, 749. 
Eeyserling, Count A. von, on the gold-mine of 'Berezovsk, 177. 

' , „ detrital gold and pla-") 175, 340 f 

tina of the Ural,] Table XXH. 

"" — ^ jy V i parent rock of, 848. 

" ) „ copper-ore of the Coal-measures in 

the Ural, 508. 
Ehetsaree, on the iron-mines, furnctces, and miners of, 21,-9,-57; 
Khuloagarh, on the iron-ores of, 83,-5. [Table IL 

Xhuma, on the iron-ores of, 38, — 6. 
KiUamej, magnetic declination at, 616. 
Knahan, G. H., Esq., on the chloritic minerals of Cork, 602. 
Klaproth, M. M. H., on the argentiferous lead-ores of Cornwall, 
Kmckmahon, on the rocks of, 598, 601, 788. [1 18,-1 i 

, „ organic remains at, 594 — 5. 

, „ lodes of, 594-^, 789 ; Table XIX, 

, „ cross-veins of, 598. 
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Enochnahony on the sabmarine works at, 599 — 600. 

' , i, subterranean temperature at, 740. 

, „ produce, costs, and profit at, 442, 601 ; Table 

XIV. 

Knott, Gapt. William, on the proportions of metal in the silver-ores 

of the East Cornwoll Silver Mines, Wheal 
Duchy, Wheal BrotherSy Wheal Sisters, 
Wheal Langford, and Wheal Mexico 
(Calstock), 115—16. 

KokchorofiE, M., on a mass of detrital gold discovered at Zarevo- 

Alexandrofsky, Table XXII. 

Kotelar, on the iron-ores and furnaces of, 29, 57. 

Kumaon, on the rocks of, 1 — 4. 

copper-mines of, 4 — 18. 

iron- „ , 18 — 42. 

mining-works of, 48 — 53. 

smelting- „ „ , 53 — 62. 

Royalties paid in, 62 — 3. 

detrital deposits of, 42 — 6. 

„ , streams disappear in, and reappear 

from beneath, them, 44. 

-, on the forests of, 21. 

Kum Prjag, gold in the Aluknunda at, 4. 

Kunye, on the rocks and copper-ores of, 4. 

Kyroolee, on the iron-ores of, 33, — 7. 

Lac la Belle, subterranean temperature at, 733. 

Lake Superior, temperature of, 734. 

, navigation of, 434. 

— — , subterranean temperature in the neighbourhood o^ 

, on ancient copper-mining near, 412-19. [733-4. 

Lambom, — Esq., on the manufacture of iron near Lake Superior, 

390. 

Lamellar structure common to rocks and lodea, 85,-8 ; Table III. 

Lamps used by labourers (apires) in Chili, 147. 

, Sacred, protected by cromlechs, in the Himalaya, 19. 

Lan, M. - , on the proportion oi^^^ver | g^^^ j^^^ ^^^ 
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French „ , 104. 



Land, price of, near Lake Superior, 390. 

, „ , in Cornwall, enhanced by the discovery of copper-ore 

in, 694. 
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LandfllipB, frequent at Chngo Soco during the rainy season, 350. 

Longford^ Wheals proportions of silver in the ores of, 115|-20, 

Lanivet, proportion of tin-ore in the vein-stones of, 472. 

Lanreath, on the Mining district of, 699 — 720. 

— — , subterranean temperature of, 748-9. 

Lapham, J. A., Esq., on the ancient copper-miners of Lake Superior, 

Larrxtona, on the early discovery of copper-ore at, 154. [417. 

Lanr, M. — , on the auriferous deposits of California, 838 — 9. 

, „ detrital gold of „ , 843. 

Laws, Mining, of Brazil, 861 — 5. 

„ of ChiU, 148. 

directions, inclinationS| widths, and ingredients of deposits 
containing, — 

ores of, in gneiss, 517-27. 

in quartz-rocks, 643-5. 

in clay-slate, 699-720. 

in homblendic and felspathic rocks, 532-8, 701-2. 

in carboniferous limestone, 610-21. 

associated with gold, in Australia, 99. 

, in Brazil, 334,-75. 

, in Virginia, 376,-7. 

„ , in Wales, 640. 

associated with silver, in Australia, 99. 

in Bohemia, 101. 

in Chili, Table HI. 

in Cornwall, 111-12,-15-21, 

707—14, 

in Cumberland, 108 — 9. 

in Derbyshire, 109. 

in Devonshire, 109-10. 

in Durham, 107-8. 

in France, 103-5, 526,-37. 

in Hanover, 101. 

in Hungary, 100-1. 

in Ireland, 105, 546,-8,-9, 621. 

in the Isle of Man, 105. 

in Northumberland, 107-8. 

in Norway, 100. 

in Sark, 121, 535-7. 

in Scotland, 106, 643-5. 

in Shropshire, 109. 
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Lead, ores of, associated with silver, in Sidlj and Calabria, 102, 

, „ , „ , in Spain, 102-8. 

, „ , „ , in the United States, 99. 

, „ , „ , in Wales, 106-7, 646,-76. 



, „ , proportions of silver afEorded by them at different 

depths, 708-10. 
— , „ , condition of the silver contained in them, 121, 710. 
Lead-mines, subterranean temperature in, 756,-8 ; Tables XXXIV. 

XXXV. 
Lean, Messrs. Thomas and Joel, on the use of the plunger-pole at 
Leaps (See Dieplacemente, "Vertical.) \_Crenver and Oatfield, 570. 
Leita6, M., on the proportion of silver in Spanish lead-ore, 103. 
Lelivec, M., on the proportions of silver afforded by French lead- 
ores, 103. 
Le Play, M. F., on the detrital gold of Siberia, Table XXII. 
Lettsom, W. G., Esq. (& Gregg, R. H., Esq.), on the silver-ores of 
Levant, on the native silver of, 110. [Cornwall, 116,-18. 

, „ extent of submarine works at, 599. 

, „ profits at, 442 ; Table XIV. 

Levels and Winzes^ when and by whom substituted for Stapes in 

the mines of Cornwall, 146, 645-7. 
Levy, Armand, Esq., on the iron-ores of Antonio Fereira, 213. 
■ , „ produce of gold-mines of Brazil, 369. 

Liefchild, J. B., Esq., on the inclined railways at Wheal Friendship, 
Lignite, in the copper-bearing sandstone of Huidobro, 513. [144. 
— , „ „ „ Siberia, 508-9. 

, „ „ Coal-measures of New Brunswick, 

506-10. 

: — , „ „ „ of Nova Scotia, 507-8. 

Lime, an ingredient of sea-sand at Gwithian, 589. 



-, its use as a precipitant of copper at Wheal Falmouth^ 585. 



Limestones of Brazil, 245,-9,-97, 304,-13,-19. 
„ Chili, 71-9, 82,-5,-6,-8,-9, 92. 



- „ the Himalaya, 5, 12-16, 18. 

- „ Ireland, 613,-16,-18-21,-2-6. 

-, composition and structure of, 71-9, 82,-5,-6, 

89, 92, 304. 

'-, siliceous, „ , 5, 12 — 16, 18, 

78, 245,-9, 
304,-13,-19. 

— , magnesian, „ , 85, 297-8, 304. 
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limestones, carboniferous, composition & structure of, 613-16,-18- 
, sprinkled and veined -with copper-ore, 13. [621,-2-6. 

, „ silver and silver-ore, 76 — 7, 

, lodes in, 80-124, 616-21,-23-6. [89-90. 

, cross-veina in, 71, 124-30, 622. 

, subterranean temperature in, 724-5,-42-4. 

Lingula-flags, auriferous deposits in the, 635-42. 

Idsbume mines, on the returns, expenditure, and profit of the, 459- 

Liflkeard, mining-districts near, 650-720,-44-9. [460. 

Little BoundSy extent of submarine works at, 600. 

Llama, unsuccessful attempts to naturalize the, in Chili, 141. 

Llojd, The Rev. C. A. A., on the climate of Shropshire, 750. 

Ll(^, Colonel, on the mines of Chafiarcillo, 148. 

Llojd, The Bev. Dr., on the climate of various localities) 738 — 9, 

in Ireland,) 741, 

> w Magnetic ) ^.- »- 

declination ] ^^ " ' ^*^'" ^^' 

Lodee, (See Metallifercua deposits.) 

Logan, Sir W. E., on the sandstones of Lake Superior, 393. 

, „ „ of New Brunswick, 502-3. 

■ , „ fossil flora of „ , 505- 

Lonsdale, William, Esq., on the fossil flora of New Brunswick, 505. 
Lory, M, Ch., on the rocks of Chalanches, 519. 
Loss of gold during the processes of reduction at Morro VelhOf 204-5. 
Luc, J. A. De, Esq., on alternations of granite and slate at Cook's' 

kitckenf 658. 
Lugenciaj on the precipitation of copper at, 590,-2. 
Jjudcotty Wheal f on the proportions of silver and of lead in the ores 

of, 120, 710-11. 

, „ produce, profit, and loss at, 719. 
Luke, Capt. John, on the auriferous deposits of Agoa Queate, 233. 

, „ „ Oongo SocOf 273. 

Lusghanee, on the iron-ores of, 22. 

JOuttea Oarhj on the copper-ores of, 20. 

Lushington, G. T.,Esq.y on native-mining in the Himalaya, 51. 

, on the wages of native ) g . 

minersinthe) " ' 

.^— — — ^— — , on experimental works ) ,, , by a 

in the j Cornish Superin- 
tendent, 52. 

, on the use of pine-torches in the Himalaya, 52. 
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Magnetic declination 



Lushington, G. T, Esq., on the scenery of ihe Smalaya, 16, 

LuZy Senr. J. D. B. da, on the supercession of mining by agriculture, 

in BrazU, 870. 
Lyell, Sir Charles, on the fossil flora of New Brunswick, 504 — 5. 
Lyon, Capt. G. F., R.N., on the auriferolis deposits at Oongo SocOy 

257,-68,-9,-71,-8,-8,-84. 

, on a landslip at Oongo Soco^ 360. 

Lysons, The Rev. D., on the proportion of silver contained in the 

lead-ores of Devon and Cornwall, 1 10,- 11, -14. 

Maarum, on ihe iron-fumaces of, 19. 

Maccullochy Dr. John, on the Geology of Sark, 530,-2. 

mica-slate of Breadalbune, 645,-50. 

curvatures of schistose rocks, 260. 

relations of beds and veins to the rocks 
adjoining them, 187. 

Machinery, manufactured in England for the mines of Brazil, 288. 

Magalhaes, Colonel F. L. M. de, on his mine of ThesoureirOf 308. 

Magnesian limestone, 85, 297-8, 804. 

in Brazil (Minas Grera^s), 177. 

in Chili (Chaffarcillo), 69. 

in the Channel Islands, 581. 

in England (Cornwall), 678, 708. 

„ , (Shrppshire) 515. 

in France (Bourg d'Oisans), 520. 

in India (Nynee Tal), 8. 

in Ireland, 541, 608,-16. 

in Jamaica, 511. 

in New Brunswick, 472. 

in Scotland, 647. 

in Spain (Bilbao), 518. 

in the United States (Lake Superior), 405. 

„ (Virginia), 872. 

in Wales, 575, 687. 

Mahon, G. C, Esq., on the sulphur-ores of Wicklow, 548,-4,-8,-51, 

552,-6,-60,-1. 

, ff auriferous and argentiferous pyrites of 

Connorree, 568. 

Maid, Wheal, profits of, 451 ; Table XIV. 

Mallet, William, Esq., on the detrital gold and 1in*ore of Wicklow, 

680,-2,-8. 
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Man, Isle of, proportion of diver in the lead-ore of, 105. 

Man-engines, noticefl of, 439, 609« 

Manganese, ores of, in Bengal, 65. 

, „ „ Brazil, 174, 216,-19,-23,-8,-^9,-40,-8,-4, 

246,-7,-62,-8,-4,-5,-9, 808,-14, 

496, 728,-9. 

— — , „ „ France, 527. 

, „ „ the Himalnya, Table I. 

— , „ „ New Brunswick, 496. 

Manto de Agtta, an impermeable bed of clayey limestone, 77. 

Manto de Cachi, a thin bed of calcareous spar, 79. 

Manto de Ossaj dimensions, composition, and structure of, 75, 82. 

, displacement of hj fiucans^ 125. 

Marazion district, subterranean temperature in the, 752. 

Marchand & Scheerer, MJM., on the specific grayity of copper after 

comprcjsion, 430. 

Margery^ Wheal, extent of undergi-oimd works at, 599. 

Marianna, present poverty of the gold-mines near, 368. 

Marke Valley y on the rocks of, 656,-9,-61,-7-8,-71,-8,-4. 

- , „ „ in confronting (walla) sides of the lode 

659-60. 

, „ lodes of, 076,-7,-9 ; Table XXVI. 

, „ the population employed, machinery in use at, and 

produce of, 69S. 

, „ subterranean temperature at, 746. 

MarmatOj diminution of springs conscnuent on clearing the surface 

at, 187. 
— — , subterranean temperature at, 770. 
Marrot, M., proportion of silver in the lead-ore of France, 104, 
Martins, Dr. C. E. F. von,l on the mountains of PJinas] ^ -(. 
& Spix, Dr. J. B, von, j Geraes, j 
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Martyn, Thomas, Esq., on the silver-ore of Wheal Basset, 113. 
Mary Ann, Wheal, on the clay-slates and greenstones of, 700-3. 

direction, dip, width, and composition of 

the lode at, 704-14. 
brecciatod and concretionary structure 

prevalent in portions of, 712-14. 
(seemingly) isoLited masses of vein-stone 
which represent it, 714. 

proportions of silver ) 
extracted from the > 120. 
lead-ores of, ... ) 

„ , obtained at differ- 

ent depths in, 709. 
cross-veins (fiucan) at, 715-16. 

„ , displacements of 

the lodehj, 716-17. 

sulphate of lime contained in the water 

at, 717. 
subterranean temperature at, 748; 
Tables XXXIV. XXXV. 

rate at which the works have ) ^ j o 
been deepened, ) 

population employed at, machinery in use 
at, produce and profits of, 718-20. 
Mary, Wheal, proportion of tin-ore in the vein-stone of, 472. 
Masses of native copper, 427,-8,-9,-34-5,-62,-70-1,-5-7,-81,-5; 

Tables XII., XIII. 

„ sUver, 91,-2,-3,-123,-4, 436-7, 521; Tables III., 

IV. 

„ gold, 215,-16,-83,-72,-3,-7,-9,-80,-3,-303; 

Tables VIII. XXII. 
Mason, James, Esq. (Baron de Pomeron), on the petroleum of 

Huidobro, 516. 
Maton, W. G., Esq., on the profit made at Camon- Stream, 452. 
Matthews, B., Esq., on the produce and profits of West Wheal Seton, 

449. 
Matthews, J., Esq., on the proportions of tin-ore in the vein-stones 

of different mines, 472. 
produce, costs, and profits of mines near 

Tavistock, 458,-9. 
comparative values of barrows and rail- 
ways in mines, 144. 
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Matthews, J., Esq., on the (alleged) waste of copper-ore near 

Tavistock, 693. 

Ifatthey, 6., Esq., on the quality of Califomian gold, Table XXIL 

Matrix. (See Composition,) 

Mawe, J., Esq., on the topaz and euclase of Brazil, 300,-5. 

gold-mines of „ , 243, 351. 

detrital gold of „ , 221, 301,-42. 

, „ exportation of gold by smugglers, 365. 

Majen, Dr., on the valley of Copiap6, 140. 

Meadow-mine^ on the rocks and lodes of, 411. 

Mehelchotaree, on the iron-ores of. Table II. 

Mendips, on fossiliferons lesid-lodes of the, 625 — 6. 

Merciiry, on the quantity of, in use at Morro Velho, Table VII. 

, „ , lost at » , Table VII. ; 

334,-74. 

, „ , lost in Califomia, Table XXII. 

Merionethshire, on the auriferous rocks of, 635. 

■ , „ copper turbaries of, 580. 

MetaJes calidos, most plentiful at small depths, 97, 121- 2. 
Metales frios, „ at great „ ,97,121-2. 

Metallic minerals, dissemination ) granite, 175^ 311,-20, 511-12, 

of, through ) 664. 

talcose rocks, 177, 210,-99, 301, 
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302,-3,-20, 495. 
porphyry, traversing mica-slate, 

654. 
clay-slate, 175,-86,-96,-321. 
calcareo-siliceous rocks, 249, 304, 

823. 
Itahirite (Jacotinga)^ 219, — 42, 

249,-55. 
calcareous, alternating with hom- 

blendic, rocks, 76-7, 89-90. 
coal-shales, 502-10. 
sandstones, 513-15. 
trappean conglomerate, 475. 
dissemination of copper and the ores of copper, 

236, 475,-95, 503-10,-11-12. 
„ gold, 175,-7,-86,-96, 210-19,-86, 

249,-55,-6,-8,-99, 300,-1,-2, 
303,^4,-11,-24,-75. 
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Metallic minerals, dissemination of moljbdenito, 654. 

, „ silver and tlie ores of sQver, 76— 

77, 89-90. 
, „ tin-ore, 175, 664. 



Metalliferous deposits ; —their directions, inclinations, and widths 
; in Brazil, 181,-2,-3,-4,-8,-9,-90," 211,-14, 

216,-17,-19,-21,-3,-7,-9,-30-5,-6,-40,-2,-5, 
247,-9,-53,-9,-98-300,-1,-2,-3,-9,-10,-11, 
875 ; Tables VI. VHI. X, 

; in the Cliannel Islands, 531,-2, — 3, 737 ; 

Table XVH. 

; in Chili, 71, 81,-8, 91-3, 133,-61-2,-4-5 j 

Table m. 
; „ , divergent directions of, 81. 

{ Cornwall, 410, 674-5, 704-5 

' ; in England ; I Tables XXHI.— XXIX. 

( Shropshire, 515. 

; in France, 520—1 ; Table XVI, 

; „ , divergent bearings of, 520,-6. 

; in the Himalaya, 4, 5, 7, 9, 11, 12, 14, 15, 

18, 19, 20,-4,-5,-6,-8, 30,-3,-5,-6,-7,-9, 41 ; 

Tables I. II. 
; in Ireland, 542-4,-63-4,-96, 603-4,-16, 

620,-8; Tables XVIII.— XXI. 

; in Scotland, 647,-50-4. 

. in Spain, 618-14. 

^near Lake Superior, 

405,-6,-8,-9,-10, 

411,-23,-35,-60, 

; in the United States, •{ 463, -4,-5,-7-8, 

479,-80; Tables 

xn. xm. XV. 

in Virginia, 372,-5, 
L 376,-9,-80. 
; in Wales, 575-6, 637-8. 
, yielding the ores of antimony, 520-1,-32,-42- 

545,-63-4,616; Tables 

X. xvn. 

, „ „ of bismuth, 372, 542-4, 637- 

638 ; Table X. 
, „ „ of chromium, 647-9. 

, „ „ of cobalt, 116, 520-1 ; Table 

XVI. 



INDEX. 859 

Metalliferoufl depoaits, yielding copper and its ores, 4^-5,-7, 

9,11,12,14,15,18,161- 
162,-4-5,-88-90, 236, 
816,405,-6,-8,-9,-10,-11, 
423,-35,-60,-8,-4,-5,-7, 
468,-79-80, 513-14,-15, 
642-4,-63-4,-75,- 6,-96, 
608-4,-16,-74-5; Tables 

vi.XTLxin.xv.xxin. 

XXIV. XXV. XXVI. 

, „ gold, 181,-2,-3,-8-9,-90, 

211,-14,-16,-19,-21,-8, 
227,-9,-30-5,-6,-40,-2, 
245,-9,-54,-9,-64,-6,-7, 
298, 300,-1,-2,-3,-9,-10, 
811,-72,-5,-7,-9,-80, 687- 
638; Tables VI. Vm. X. 

- , „ the ores of iron, 19, 20,-4,-5,-6,-8, 

80,-3,-5,-6,-7,-9,41,188- 
189, 211,-14,-16,-19,-21, 
223,-7,-9,-35,- 6,-42,-5, 
247,-9,-53-4,-9,-64,-6,-7, 
298, 300,-9,-89-90, 542- 
544,-63-4, 647; Tables 

I. n. 

, „ „ of load, 520-1,-82, 620,-48, 

704-5; Tables XXVIL- 

xxrx. 

„ of molybdenum, 650,-4. 

,y of nickel, 520-1. 

„ of palladium, 214, - 16, - 49, 
253-i,-9,-64,-6. 

„ of platina, 249,-58-4,-9,-64, 
266. 

„ of silver, 71, 81-8, 91, 188, 
188,-9,-90, 227,-9,-85, 
249,-53-4, 809-10,-72, 
423, 520-1,-32,-42-4, 
616,-37-8,704-5; Tables 
III. VI. vm. X. XVL 

xvn. xvui. xxvn. 
xxvin. XXIX. 

„ „ of tellurium, 876,-9-80. 

„ „ of tin, 674-5 ; Tables XXV. 

XXVI. 
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MetalliferouB depodtB, yielding the ores of zinc, 520-1,-68,-77, 620, 

637-8,-43,-704. 

, in granite, 674-5 ; Tables XXHI.— XXVI. 

— — , in gneisa, 520-1. 

-, in talcosei micaceous, and chloritic rocks, 4, 
5, 7, 9, 11, 19, 20,-2,-8,-6, 177, 211,-98, 
800,-1,-2,-8,-9,-10,-11,-72,-5,-7,-9-80, 

603-4,-52,-74-5 ; Tables I. X. XXV. 

XXVI. 

•....^.^.w..— f in quartz-rocks, 181 ; Table X. 

. , in clay-slate, 5, 25,-6,-8,-31, 182,-3,-8,-9, 

190, 309,-10,-11,-72,-7, 542-4,-63-4,-75, 
596, 674-5 ; Tables H. X. XXV.— XXIX. 

, in calcareous slate, 4, 12, 85,-6,-7. 

, in Itahxrite (Jacotinga), 214,-16,-19,-21,-8, 

227,-9-85,-42,-5,-9,-58-4,-9,-63,-4,-6,-7, 
298,309-11; Tables VIH.X. 

, in Hornblendic rocks, 405-10,-11,-20,-3,-60, 

463,-4,-5,-7-8,-79,-80-1, 532, 647, 704-5 ; 
Tables XIL XIH. XV. XVII. XXVH. 

xxvin. 

. , in Hornblendic rocks alternating with lime- 
stones, 71, 81-8, 91, 188 ; Table HI. 

_-- ,in Carboniferous slates, 608-4,-16; Table 

XX. 
, in „ limestone, 618,-19,-20, 

623; Table XXI. 
, in New Hed Sandstone, 515. 
>, bounded by different rocks on opposite (walls) 
sides, 616; Table XXI. 

>, adjoining which granite | (hanging) upper, 
occurs nearer the > than in the (foot 
sur^u^e in the . . J wall) lower, side, 

658. 
, ♦ „ (foot) lower, than 

in the (hanging wall) upper, side, 
657-60 ; Tables XXV. XXVI. 
, at the junctions of different rocks, sometimes 
course awhile between them, before passing 
from one into the other, 81-2| 616,-57-60, 
701. 
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MetallifiBroas deposits, which conform to the cleavage of schistose 

rocks, 4, 5, 7, 8 9, 11, 19, 20,-1,-5,-6,-8,-30- 
82,-3,-5,-6,-7,-41,-82, 161,-77,-80,-2,-3,-4, 
187-8, 211,-14,-16,-19,-21,-3,-7,-9,-30,-6, 
242,.5,.7,-9,-59,.66,-7,-98, 300,-1,-2,-3,-10, 
872,-5,-6,-9, 463,-4,-5,-7,-79,-80, 542,-53, 
554,-63,-75, 602,-20,-37,-47,-52, 737; 
Tables H. VI. VHI. X. XV. XVIH. XXI. 

■ , which conform to the cleavage of schistose 

rocks in direction, but are 
more highly inclined, 564, 
604; Tables XVIII. XX. 

— . -, „ to the joints of rocks, 14, 15, 

22, 74, 81,-5, 164,-83,-7- 
188, 223,-64,-99, 301,-2, 
315, 603,— 18,— 24,— 74 ; 
Tables I. III. VI. VIE. X. 
XXIII.— XXVI. 

7, „ to the cleavage in some, but 

with the joints in other, 
places, 187-8, 223,-64,-98- 
299,301,-2; Tables VI. 
VIII. X. 

^ ^^ to neither cleavage nor joint, 

81, 405,-9,-10,-11,-22,-60, 
51 5,-20-1,-32,-54,-64,-96, 
602,-4, 704 ; Tables XII. 
Xni. XVI. XVIL, XIX. 
XX. XXVII.-IX. 

— , „ to the joints, sometimes dip 

contrariwise to the cleavage ;- jet sometimes 
dip towards neighbouring bodies of granite ; 
674-5. 

, bodies (shoots) of metals, ores, and vein-stones 

in them, which conform, in endlong dip, to 
the (ripples) flexures of slates, to the in- 
clinations of different strata on the opposite 
sides of joints, and to the slope of neigh- 
bouring granite, 26, 32, 122, 207,-15,-16, 
224,-34,-59,-63,-4,-6,-7,-71, 323,-6, 439, 
468, 535,-7,-78,-94,-7,-8, 608. 



862 INDEX. 

Metalliferous depoeitSy their richeat parts are the most highly in* 

dined, 82, 189, 270,-81, 810, 604, 706. 
■■ — , the higher inclinations often consequent on 

deflection (distension) 
of the lower (fooU 
wall) sides, 82, 433. 
, „ sometimes on irregu- 

larities of the upper (hanging-wall) sides, 

83-4, 
' , enriched at their union with (branches) veins, 
83, 91,-2, 420, 654,-7,-66-7, 607, 
, „ at their intersections by joints, 14-1 6, 

■ , the richer ) of parallel ones often confront, 

portions ) 15-16, 224,-64,-6,-7,-70, 823, 
826,-30. 

, I, of some confront the poorer por- 

tions of other, 264, 607-8. 

■ , „ of divergent ones sometimes occur 

on the same meridian, 123. 
■' ■ ' , bands of barren rock, sometimes alternate 

with productive vein-stones and parallel 
sheets of native metal, 272,-3, 326, 476, 
477. 
~, always partake the nature of the adjacent 
rocks, 6, 7, 8, 10, 15, 20,-3,-4,-8-9, 31-2, 
34,-5,-6, 41, 85-6, 122,<62,-3,.5,-75,-7,-8, 
179,-80,-1,-2,-3,-94,-6, 207,- 14,-16,-23, 
228,-30,.2,-4,-45-6,-9,-;62,-3,-4-5,-7,-9, 
271,-4,-99,302,-11,-13,-14,-15,-17,-72,-8, 
381, 411-12,-20,-1,-38,-61,-4,-5,-7, 515, 
521-4,-33,-47,-50-1,-3,-5,-64-5,-74,-96, 
606-7,-17,-18,-20,-4,-38,-47,-53,-7-60, 
675-6, 712,-43. 
' , gradual assimilation at their sides to the ad- 
joining (walla) rocks, 31, 84,-8, 163,-83, 
194, 224,-50,-7,-66,-7, 301,-13,-17,-72, 
464,-7, 550-1,-74, 617,-20,-4,-39. 
, sudden passage into the adjoining (Country) 
rocks, 85, 183,-94, 313,-17,-23, 467. 

-, their separation from the adjoining (Country) 

rocks by masses of breccia partaking the 
nature of both, 84, 712. 
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Metallif eroas deposits, often enclose (horses) masses of the contiga- 

ons rocks, 20, 84, 181,-90,-1,-4, 251,-65, 
312,-17,-19,-73,-8,-81, 420,-4,-9,-61,-8, 
480, 551,-5,-64,-8,-76,-96, 605,-24,-48, 
712. 

, relations between them, the contigaous 

(Country) formations, and the included 
Chorsea) masses of rock, 190,-1,-3-4, 251, 
265,313,-18-19,-78,-81, 424-5,-61, 551, 
564, 605-6,-24,-48, 712. 

, the shallower parts of, abound in earthj brown 

iron-ore, 10, 29, 162,-5,-77,-83, 246,-62, 
299, 302,-3,-12,-14,-73-4,-5,-7,-81, 515, 
525,-34,-45-6,-7,-65,-77,-97, 605,-17,-24, 
639,-53,-76,-7,-8, 706,-10; Tables HI. VI. 

f , general characters of their several vein-stones. 

(See Composition.) 

, bounded by joints, 85, 161,-4,-81,-7, 207,-23, 

264,-99, 301,-2, 464,-7, 515, 604,-16,-18, 
620,-49,-80, 714. 

, traversed longitudinally, by joints, 26, 76, 85, 

161,-81, 223, 302, 425,-33,-8, 
461,-8,-80,-1,-3, 615,-69,-97, 
618,-24,-80. 

, „ obliquely, by joints, 76, 181, 802, 

468,-74,-80, 575. 

^ ^^ transversely, by joints, 181,-7, 299, 

480, 559,-78. 

^ relations of joints which traverse them to 

joints in the neighbouring (Country) rocks, 
13, 26, 83, 181,-3, 223,-64,-99, 301-2,-17, 
405, 514,-60,-96, 603-4,-80, 707,-14. 
^ joints of, filled with detritus^ 75, 225, 469, 

, „ , fiDed and J clay, 13, 39, 182, 469, 

faced with) 559. 

" ■ ■ , « > 9> metals and ores, 13, 39, 

76, 181,-2, 228,-5,-8, 
246,- 64,. 9,- 80,. 1,-8, 
654. 

, the sides of joints in them are often (di- 
vergently) scored, when faced with metials, 
ores, and clay, 13, 207, 378, 433,-69, 552, 
648,-54. 

■ , laminated structure common to them and to 

the contiguous rocks, 85. 
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Hetallifeioaa depodfai of achutofle Btractare, 214,-23^81-9,-87,-46, 

254,-7,-9,-62,-5,-9, 
269,-98, 800,-1,-2, 
811,-14,-18,-19, 
551-2,-8,-64,-8-9, 
575. 

■ ■ ' , „ , often display (divergent- 

ly) striated faces of 
unctuous clay, 552. 

, concretionary struoture of, 182,-4, 318. 

^ cayernons structure of, 77, 89, 195, 225, 312, 

377, 422,-31, 515, 625,-81, 707,-13. 

, cavities (vughs) in them, sprinkled with 

various metals and ores, 77, 90, 195, 225, 
246, 312,-77, 431, 515, 625,-81. 
y relataonB between their ) in day-slate, 199— 
hardness and produce f 205, 329,-31 ; 
(of gold) at difEerent ( Tables Vn. X. 

depths, j XXn. 

-, „ in Jacotinga, 232— 

234,-69-70,-88-4, 824.7,-9,-31 ; Table X. 

■ ' , relations between their hardness and their pro- 
duce (of native copper), at difEerent depths, 

in homblendic (trap) rocks, 326. 

— — , proportions of native copper in, 421,-34-6, 

470-1. 
, „ „ , at different 

depths, 421,-36. 
, „ of copper-ore in, 693. 

, „ of gold in, 100,-1,-77,-9,-82,-4, 

186,-96-8, 201-5,-8, 
230-2,-5,-7,-49,-55, 
268,-79-81, 312,-20, 
821,-2,-4,-5,-7,-31, 
834,-5,-73-4,-5,-7, 

878,— 9,— 83, 550, 
568, 641; Tables 

viL vm. X. xxn. 

, „ „ , at different depths, 

177,-9, 201-5,-84, 
831,-82 ; 
Tables vn. VIIL 

X.XX. 

. , „ of lead-ore in, 693. 
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MefaJlif eronfl depodtB, propartians of silver and ) 76, 90-121,-58, 

diver-ore in, ) 206,-86,-86, 884- 

835,-8,-9,-40,-73 
-374,-8, 487-8, 
522-4,-85-6,-45, 
546,-9,-66,-8, 
617,— 82, — 42, 
708-11; Tables 

vn. X. xxn. 

f ,y „ , at different depths, 

206,-86, 338-9, 
708—9; Tables 

vn. X. xxn. 

, „ of tin-ore in, 472-3, 693. 

■ , intersections and ) by other metalliferous de- 
displacements of, I posits, 92, 127,-8, 493,538. 

f „ , hj cross-veins, 127, — 9, 

225,-87, 841, 439,-74, 
503,-15,-27,-58,-75,-98- 
599, 608,-22,-44,-88-5, 
716-17. 

, by rocks, 176,-92-4, 818. 

, by joints, 183, 341, 474, 
559,-75. 

subterranean temperature in and near, 728-84. 
issue of inflammable gas from crevices in, 

195-6. 
(Detrital) of copper near Lake Superior, 

484-5. 

„ of gold in Australia, 343,-56,-9 ; 

Table XXIL 

„ „ in Banca, 631. 

„ „ in Bolivia, 860. 

„ „ in Brazil, 283, 842-70. 

M )7 ill Califomia, 343 ; Table 

„ „ in Canada, 384. [XXH. 

„ „ in Chili, 845,-60. 

n „ in India, 3-4, 46-7. 

,f „ in Ireland, 627-84. 

99 „ in New Granada, 360, 

n „ in Nova Scotia, Table 

xxn. 

,9 99 in the Rhine, 348,-51-2, 

856,-8,-60; Table XXII. 



» 



99 



866 



nTDEX. 



99 

7f 



V 

n 



Metalliferoufl depoaits (Detrital), of gold in Siberia, 175, 342,-3,-6, 

348,-60 ; Table XXU. 

in the United States, 384. 

, Ancient detritus, 283, 
342-5,-6,-8. 

, proportions of metal ex- 
tracted from, 346, — 8. 
858; Table XXn. 

, quality of metal extracted 
superior to that of mine- 
gold, 359-60. 

, crystals of metal extract- 
ed from, 856,-9, 632. 

, traced to the parent forma- 
tions, 175, 343,-59-60. 

, cost of extraction, 346,-8, 
358 ; Table XXII. 
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(Detrital) of gold,) ^^ 346-8,-51-2,-9. 
Recent detritus ,) ' ' 
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, crystals of gold in, 356,-8. 
, shaped implements and 

ornaments mixed with, 

344-5. 
, an ancient Indian village 

imbedded in, 384. 
, grains of gold swallowed 

by water-fowl, 356. 

(Detrital) of tin-ore, in Australia, 286. 

, in Banca, 631. 
, in Cornwall, 452-3, 695. 
, in Ireland, 629-31. 
, mixed with gold, 286, 

629-31. 
, associated with platina, 

286. 
, superior to mine-tin-ore 

in quality, 359. 

, profit and loss on the 

extraction of, 452-3 ; 

Table XIV. 

, issue of inflammable gas 

from ancient vegetable 

matter overlying it, 

453. 
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na)Ex. 867 

Meoaey the stream of the, affected by the condition of the woods at 

its source, 188. 
Mexico, proportion of metal in the silver-ores of, 98,-9. 

, weight of ore brought out of the mines in, by labourers, 

147. 
Mexico f Wheal (Calstock), proportions of metal in the silyer-ores of^ 

115. 
Mexico^ Wheal (Cubert), on the native silver and silver-ore of, 110. 
Mica, an ingredient of the rocks, 2, 8, 4, 29, 80, 64, 171,-2,-4,-7, 

210,-11, 876,-9,-86,-7,-92, 491, 608^ 
511, 618,-48,-50,-62,-3,-7,-70. 

, „ „ metalliferous deposits, 511,-24, 675, 

Michel], Edmund, Esq., on the profit made at Camon-Stream, 452. 
Michell, Edward, Esq., on the proportions of metal in the silver-ores 

of Herland, 112. 

, „ silver in the lead-ores of 

Menheniot, 708-9. 

, on the produce and profits of East Wheal 

Eose, 454. 
Michell, Mr. Francis (of Redruth), on the introduction of the 

plunger-pole at Ale and Cakes, 
570. 
Michell, Capt. H., his suggestion of the use of mine-water for pre- 
venting dry-rot, 570. 
Michell, James, Esq., on the proportions of silver in Spanish lead- 
ores, 102. 
Michell, John, Esq., on the native silver and silver-ores of Cornwall 

and Devon, 112,-16,-18. 

■ , „ argentiferous lead-ore of Wheal Rose, 

119. 

, „ discovery of copper-ore in Cornwall, 

689,-91. 

— , „ platina associated with stream tin-ore 

from Australia, 286. 
Miguel, Corrego de SaS, on the metalliferous deposit of, 242. 

___ ^ ^^ iron-smelting works of, 242. 

_____ ^ j^ discovery of diamonds at, 242. 

Miller, Major W., on the detrital gold of Virginia, 884. 
Miller, Dr. W. A., on crystallization from saturated solutions, 718. 

■ , analysis of mine-water from the Clifford mines, 
Mine-gold, its inferiority to detrital gold, 859,-60. [586. 
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Mine-tin-ore, its inferiority to detrital dn-ore, 35 9 , 472. 

Miners, in Australia, earnings of, on quartz-formations. Table XXII. 

, „ , „ , on detrital deposits, Table XXII. 

9 in Brazil, European (in mines worked by British Companies), 

earnings of, Table 

xxn. 

, „ , Native ( „ by Brazilian proprietors), 

modes of labour, 
217-18,-21-2,-99. 
, „ , „ (in the beds of rivers in search of de- 
trital gold), modes of labour and 
earnings of, 356-8. 
-, „ , Slave, (in mines wrought bj both native and 

foreign proprietors), modes of 
labour and earnings of, 217-18, 
221-2,-92,-3,-9,801. 

, ,, , „ y (in mines wrought by both native and 

foreign proprietors), hire of, 382^ 

1 in Chili^ European (in mines owned by native proprietors), 

Table V. 
— . „ , Native (in mines owned by native proprietors), 

nature of labour, 146-7 1-5 1-2. 

> M » >» (^ mines owned by native proprietors), 

amount of earnings. Table Y. 
■ , „ , ,9 9 reckless character of, 91, 167. 

^— »- , II , if f their dresses, and persons examined on 

leaving the mines, 91. 

, in France, Native (Orpailleurs), searchers for detrital gold, 

amount of earnings, 358. 
— , in the Himalaya, Native (on their own account, but paying 
a Royalty to the Government), nature of labour and 
amount of earnings, 58-61. 

, in Ireland, Native (County of Wicklow), amount of earnings, 

, in Nova Scotia, European, earnings of, Table XXII. [562. 

, in Siberia, Native (searchers for detrital gold), amount of 

earnings, 848. 

, in the United States, Slave (Virginia), hire of, 382. 

, „ , European (Lake Superior), amount of 

earnings, 428,-71. 

, dangers to which they are sometimes exposed, 600,-66. 

from Derbyshire and from Wales employed in the mines of 

Devonshire, 109. 
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early system of, in Germany, 646. 

„ mode of, in Comwali, 146, 448, 645-6. 

„ „ , in Anglesea, 578. 

,1 , for copper in Cornwall, 686-94. 

„ , „ in Chili, 154. 
adoption of the Grerman S3r8tem in Cornwall, 146, 645-7. 
substitution of tram -waggons for wheel-barrows in, 144. 
present modes of raiaiDg ores to the surface in, 142-4, 609, 

of ventilation in, 219-20. [668-9. 

workmen, ... J ' 

, „ , in ChiH, 142-8. 

, „ , in the Himalaya, 48-52. 

of using fire for expediting operations in, 
ancient, in (the Mendips) Somersetshire, 625. [51-2. 

„ , near Lake Superior, 412-19. 



» 



fj 






Mining-works, rate at wHch ^yW j .^ ^^^^^ ^^^^^ ^ ^^ 
' , in Cornwall, 448, 748,-64-5. 
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-, „ , near Lake Superior, 439-40. 

-, submarine, extent of, 534,-9,-94,-9-600,-10. 
', precipitation of copper from water entering, 562,-9- 

592; Table XVni.« 
-, growth of fish in streams issuing from, 354-5, 717,-31. 
-, vegetation ... in „ , 585,-8, 686. 



, produce and profits of, 95-6, 123-4,-79, 208,-16,-17, 

235,^7,-74-7,-89, 383, 440-59, 601^41,-4,-94-5, 
698, 720 ; Tables IV. VH. IX. XIV. XXTT. 

Mining-laws, 148, 861*5. 

Minnesota mine, on the rocks of, 475. 

lodes of, 475-6. 

copper-bearing conglomerate of, 476-7. 

produce and profits of, 459 ; Table XIV, 
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Mitchell, John, Esq., analysis of aurifeorous ore from Ghraaty, 874. 
Mohs, H. Frederick, on tiie production of Atacamite, 162. 
'foisBenet, M. L., on the proportions of difEerent ores in the lodes of 

Cornwall and Devon, 693. 
use of tram-waggons in mines, 669. 
produce and profits of the Lishume mines, 

460. 
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Molybdenum, ore of, in Breadalbane, 650-4. 

y if , in LeiceBtershire, 654. 

, „ , in Norway, 546. 

, „ , in Anstralia, 654. 
Mona mine, on the rocks, vein-stones, and ores of the, 574-8. 

— , „ treatment to which pjrritic ores are subjected at 

the, 578-9. 

■ ' , „ precipitation of copper from mine-water at the, 

581-4; Table XVm.« 

, „ quantities of ochre obtained „ , 588-4. 

- » 91 „ of rain at the, 582. 

Monk Wearmouth, subterranean temperature at, 753. 
Monleyade, M. A. J. de, on the iron-ores and smelting-works of 

Monleyade, 171, 219. 

- , „ difEerences in the qualities of char- 

coal from different woods, 219. 

Monte Amargo, on the recent sandstone of, 155. 

Montgomery, Dr. J. B., analysis of water in the river of Copiap6, 140. 

— — —— — — , on the identity of diatoms, in the present 

strand, and in the raised beaches, 

near Caldera, 160. 

Moore, C, Esq., on a fosdliferous le&d'lode at Charter House Warren, 

625,-6. 

Morcom, M., Esq., on the rate of blasting vein-stones at ) oaa 

Polherro, ] ^^^' 

, „ proportions of ) ,202,472. 

tin-ore m ) » > > 

Morgan, John, Esq., on the auriferous deposits of Oongo Soco, 272. 
■ , „ „ of Tacquarilf 273. 

, „ quantities of gold coined at Rio de Janeiro, 

369. 

— , „ „ used by goldsmiths at 

Rio de Janeiro, 370. 
Motto daa Almas, on the auriferous deposit of, 224: 
Motto Velho, on the rocks of, 185-6. 

, ,, , which occasionally contain gold, 186, 

321. 

—— -— — , „ , their schistose and jointed structure, 

186,-91,-2,-3. 

, „ , narrow highly-inclined mass of joint- 

ed rock between two bodies of vein- 
stone, 191. 
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Monro Vetho^ on the roeka of, transttions between them and metal- 
liferous deposits, 192,-8,«4, 207, 818. 
i y the metalliferous) their directions, coincide sometimes 
deposits of ; ) with the cleavage, sometimes with 

the joints, but often with neither, 
187-8, 90, 207, 810 ; Tables VI. 
X. 

; their dip and width, 188-92, 811 ; 
Tables V. X. 

; bodies (shoots) of the productiye 
portions in, coincident in endlong 
dip with structural dispositions of 
rocks, 206-7, 828,-6. 

; comparative hardness of, at d ifEer- 
eut depths, 199 ; Tables YU. 
XXII. 

; ingredients, \ 190,-4,-6, 202, 812, 
earthy, f 818,— 17,— 21— 2 ; 
Table VI. 

; „ , isolated masses of slate 

imbedded in, 190, 
194, 812,-17,-28. 

; „ , portions conforming to 

the joints or oblique 
to the cleavage, par- 
tially or entirely 
severed, for short 
distances, by certain 
beds, 192,-8-4, 818. 

\ „ , uniformity of cleavage 

in the (Country) walls, 
imbedded masses, and 
severing beds, 198-4, 
818. 

; ingredients, ) 194-7, 812,-18,-21- 
metallic, ) 822 ; Table VH. 

; „ , proportions of gold 

contained in, 197,-8, 
204-5; Tables VI.« 

vn. 

; „ , proportions of gold 

extracted from, 197, 
198, 201,-8,-4,-6, 
812;TablesVI«VII. 
X. XXII. 

8c 
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aetelUferoos ) iz^gredients, ) proportioxui of gold 
depoeitB of ^ ) metallic, ) extracted from oreB 

obtained at different 
depths, 201,— 3,— 6, 
881 ; Tables VH. X. 
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; n » proportions of gold 

extracted from ores 
of different bardnesB, 
199, 201,— 8,— 6 ; 
Tables VIL XXH. 

; „ f comparison between 

the proportions of 
gold contained in and 
extracted from t2ie 
vein-stone, 198, 204, 
205 : Tables YI.* 

VIL 

; „ , analymsof gold|884| 

874. 

; „ , proportions of silyer 

alloyed with gold, at 
different depths, 206, 
882; Table X. 

; „ , quali^ of gold ob- 

tained at different 
depths, 205,-6, 875. 
„ ; »i f quality of gold in dif- 

fiez^t Tein-8toneS| 875. 

; rise and depth of hole bored per 
man per day at different d epths 
in the mine, 199-200; Table VIL 

; weight of ore extrac ted p er hole 
blasted, 199 ; Table VH. 

; proportion of ore extracted to 
weight of gnnpowder used, 200. 

; qnantitiee and proportions of yein- 
stone rejected as not containing 
gold enough to repay the cost of ex* 
traction (dressing), 202 ; Tables 

vn. xxn. 

; quantities and proportions of vdn- 
stone stamped, 202 ; Tables VIL 



nmnbers, weight, speed, and effi* 
dency of ntamp-headB^ Tables 



vn.xxn. 
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Mono VelhOf the metalliferotis ) areaa of cured hides j and of hslze, 

depodtB of; j over which the etamped-ore is 

paased, 203 ; Table VIL 

qaantitieB of amalgamable ore col- 
lected hj each series 
of hides and baize^ 
Table VII. 

of ore escaping the iides 
and buze, but after- 
wards collected and 
ground in arrcutreSf 
208, 856; Table 

vn, 

-— — «^— vein-stone, extent of granulation by stamping^ Table 

vn. 

, quantity of mercury used, and time required for amal- 

gamatipg the stamped ore^ 
Table VH. 

, „ lost during amalgamation, Tables 

vn.xxn. 

, costs of (dressing) cleaning the stamped ore, Table VI.« 
' ' ' , „ , total, of extracting gold and making it ready for 

the market, 827. 
, issue of inflammable gas from crevices in the vein- 
stones, 195 ; Table VI. 

f climate of, 849,-52, 726. 

f subterranean temperature at, 726-7,-56,-8,-9,-60,-l,-2, 

■ , force employed at, 867,-75 ; Table VII. 

, wages of European miners at. Table XXII. 

— — ^ produce, expenditure, and profit at, 208-9 ; Tables 

vn. XIV. xxn. 

- — , extent of water-courses, and injuries done them by 

ants, 850 ; Table XXII, 

, fish thrive in water holding pyritic ore in suspension, 

near, 855. 
Mono, Venda do, iron-furnaces near the, 247. 
Moseley, W. M., Esq., produce, expenditure, and profits at the 

Oamett and Moseley mines, 882-8. 

J on the hire and food of slaves in Virginia, 

882. 
Mougeatiaf the, flourishes in watei^ which yields a precipitate of 

copper, 585,-8. 
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MauiUehnge, subterranean temperatare in the ooal-mine of, 753. 
Mulberry Hill, proportion of tin-ore in the vein-stone of, 472. 
Moles (and horses), their fondDeas for water holding iron-ore in mis- 
pension, 854. 
Mungla Lekh, on the iron-ores of, 26. 
Murchisoni Sir B. L, Bart., on the copper-bearing sandstones of Salop, 

514,-15,-16. 
— — , (Vemenil, M. E. de, & Eeyserling, Count 

A. Ton), on the auriferous Beresite of 

Siberia, 172. 

■ , on the proportion of gold obtained at 

BerezoYsk, 177-8. 

^____ J ^j gold and platinum of Siberia, 340. 

— , „ detrital gold „ »175, 

843. 
, „ „ ,&]aTgem9M(Nugget) 

of, Table 

XXII. 

_ ^ y^ copper-bearing ^oal-measures of 

Siberia, 508-9. 

--——-------——— (& Geikie, A., Esq., on the slates of 

Breadalbane, 646. 

Murray, J. J., Esq., on the effects of an earthquake at Caldera, 158. 

Music, Wheal, aiea of open mining- works at, 576, 665. 

Nadhoolee, on the iron-furnaces at, 19. 

Nansk^g (Nanskuke), on the argentiferous ore of, 119. 

Napier, James, Esq., on the structure and specific-) of smelted copper, 

gravity] 429-30. 

— , „ „ of electro-deposit- 

ed copper, 43 !• 
- ' , „ absorption of oxygen by copper when in 

fusion, 430. 

— — , ,j precipitation of copper at the Parys 

mine, 580-1. 
National mine, on the native copper in conglomerate at the, 477. 

— — , „ proportion of „ ,471. 

' , „ produce and profits of the, 459 ; Table XIV. 

■ , „ wages of miners at the, 471. 

Navigation of Lake Superior interrupted during winter, 434. 
Nehal-bridgo, detrital matter near, 45. 
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Netde, W. 6., Esq., on the produce oosts, and profitB of Wheal 

Mary Ann, 7 1 9,-20. 
New Bnmswick, on the granite of, 490-2. 

metalliferous elates of, 495-7,-8-501. 

greenstones of, 496-8. 

conglomerates and sandstones of, 501-2. 

copper-bearing shales of, 508-10. 

fossil flora of, 508-10. 

, „ aniif eroos detritus of, 498, 500. 

New Granada, on the proportion of silyer in the ore of, 98. 

' — , I, disappearance of springs from cleared ground 

in, 187-8. 
, „ temperature at small depths in, 768-70. 
Newiansk, proportions of alloy in the gold of, 885. 
New Bed Sandstone, deposits of copper-ore in, 515, 750. 

-, subterranean temperature of the, 750. 
Nichol, Prof., on the rocks of Breadalbane, 646. 
Nicholas, Gapt. J., on the submarine works of Levanty 599. 
Nicholls, Capt. J. on the proportions of tin-ore in the yein-stones of 

the Prosper mines, 472. 
Nickel, ores of, at ChalancheSy 526. 

, „ in New Brunswick (?) 508. 
— — , „ at Pajonales, 121. 
Nlnness, Mr. J., on the precipitation of copper from the water of the 

Gwennap adit, 587. 
Noakes, G., Esq., on the produce, profit, and loss at Wheal Vor, 446. 
Noises occasioned by moving-sand near Copiap6, 154. 
North American mine, on the rocks and lodes of, 419-22. 
————— „ , „ disposition of (native) copper in the, 

420-2,-81. 

■ ■ „ , „ subterranean temperature at the, 784. 

North Downs, on the silver -ore of, 114. 

Northumberland, proportions of silver in the lead-ores of, 108. 

North- West mine, on the expense of extracting (native) copper at 

the, 426. 
Norway, on the metalliferous deposits of, 546. 

, proportions of alver in the ores of, 100. 

Nova Scotia, on the copper-bearing coal-shales of, 507-8. 

, statistics of gold-mining in, Table XXII. 

Nutoa Kanhy on the iron-ores of, 22 ; Table I. 
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Oak, feresta of, in the ffimalaya, 55. 

I rejected hj oharooal-bumen in the HimalaTEi 55. 

Oates, G., Esq., on the influence of cross-veina on the aulphur^eourse 

of Wicklow, 558-9. 

Ochre, lining crevices in the Itabirite at Agoa QuenUf 225. 

— -^ , qoantitieB of, depoeited in the preoipitation-warkB at Mima^ 

583-4. 

Odemheimer, G., Esq., on the mica-date of Breadalbane, 645|-50. 

, „ greenstones and) g^^ 

porphjrries of ) " ' 
, „ lodes of „ , 662« 

Oil, mineral, of Barriga and Expectativay 516. 

Oldham, Dr. T., on sabterranean temperatore at Knochmahan, 740. 

Oliveira, Col. M. F. de, gold-mines wrought bj, in Brazil, 287. 

Oliyeira, Gapt M. J. F. de, on the gold of CaUa Preta^ 287. 

Ollivant, 8., Esq., on the gold produced in Minas Grerai^s, 869. 

O^Niel, 0., Esq., on the gold of Merionethshire, 641. 

Oojawlee, on the iron-ores of, 88,-6. 

Open mining-works, 222,-84,-7,-56, 576, 665. 

Ores. (See ArUimany, Arsenic, Bismuth, Chromium^ Cobalt^ Copper^ 

Chldf Iran, Leadf Manganese, Molybdenum, Nickel, 
Palladium, PkOina, Silver, Tellurium, Tin, Titanium, 
Zinc. 

Organic remains of the Carboniferous system, 618-14,-28. 

„ DeToniaa „ , 700-1. 

„ Silurian „ , 495, 594-5, 686. 

in metalliferous depodts, 619 (?), 625-6. 

in raised beaches, 156. 

Ornaments, ancient, of native copper obtained from early mining- 
works near Lake Superior, 418-19. 

Orpailleurs (gold-washers), quantities and values of gold obtained 

by, from the Rhine, 848,-51-2,-8. 

Ouro Fino, rocks and metalliferous deposits o^ 184. 

■ , proportion of gold in „ , 184, 822. 

Ouro Preto (Villa Rica), on the micaceous (? talcoee) quartz-rocks 

(elcutic sandstone) of, 209. 

■ , „ auriferous clay-alate of, 210,-11. 

Ovalle, P. Alonso de, on the valley of Copiap6, 189. 

Ovoca, on the mines of iron-pyrites and copper-p3rrites, ) rja i^a 

in the vale of, ) 
, „ produce of „ ,, ,561. 
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Orooai on the earnings of miners in the vale of, 562« 

1 „ piedpitation of copper) K7n-ft^ 

from mine-water J '' ' ^ ' ""^^' 

, y, anriferonfl pyritee of Connarree and Ballymwrtagh^ 

649-59. 

Pache, M., on the proportions of silyer and gold in the lead-ores of 

Hnngary, 100. 
Pacienda^ on the association of antimony-glance and tellnriom with 

gold at, 180. 
Pacifioi shells existing in the, f onnd also in raised-beaches neari 

Galdera, 156. 
Pahlu (in Bamgnrh), on the specular-iron oi^ 25. 
PahUe (in Ealee Kmnaon), on the brown iron-ore o^ 26. 
Paillette, M., on the argentiferous lead-ores of Sicily and Calabria, 

102. 
I I ,, proportions of silver in Spanish lead-ores, 102. 

Psjonalesi on the ores of cobalt, nickel, and sUyer at, 121. 
Ftlladinm, associated with the gold of Condonga^ 175. 

y „ Santa Anna and Itabira^ 215. 

, „ Oongo Socoy 286, 887,-8,-40. 

— — — , „ , in granite, 175. 

— , „ I M 9 proportions of 

at different depths, 286, 888,-40^ 

parallelism of some depoeits which yield sUyer-ore with others which 

contain clay only, 81. 

■ ol mwHsofl of silver-ore in deposits having different 

directions, 128. 

of gold-depoeitB to the ranges of mountains in which 

they occur, 176, 221,-45,-8, 804,-10,-11 ; Table X. 
of the Sulphur''Cour$e near Ovoca to the cleavage of the 

adjoining rocks, 558. 

— — — * „ great body of pyritous copper- 1 ..g 

ore in Anglesea) " ' 

— — — „ rich lunches of copper-ore on different lodes near 

Kenmare, 618. 

.^«— i— ^ „ 4>Tey parts of some with the barren portions of 

other lodea, 607-8. 

F^ia5p^ba, schorlaceous sands of the, contain chrome-ore and 

manganese. 174. 
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Par ConsoltdaUd mmeBf proportions of tin-ore in tiie vein-stonefl of , 
Park mine, proportionB at alrer in tiie lead-ores of, 110. [472. 
ParyB mine, rocks of tiie, 574. 

, metalliferous deposits of the, 675-8* 

■ ■ , crosS'veins of, 575, 

, analysis of the (blue-stone) ore of, 546,-77* 

- , treatment of pjritic copper-ore at, 578-9. 

- , drainage of the, 580. 
— — — , precipitation of copper from mine-water at the, 580-1. 



— , copper-turf of the, 580. 



Pasco (Peru), proportions of silver in the ores of, 98. 

Pascoe, Gapt. H., on tiie lodes of Bearhaven, 608. 

Patol, on the iron-ores of, 83,-7. 

Pattinson, H. h,, Esq., on the proportions of diver in the lead-ores 

of England and Wales, 105,-7,-9,-19. 
Paunchmaulee, on tiie clay iron-stone of^ 66. 
Peach, G. W., Esq., on fossiliferous rocks near LiBkeard, 700. 
Pebbles, beds of, far above existing streams, 45. 
Pedro, San, gold imbedded in copper-glance at, 878. 
Peever, Wheal, displacements of lodes at, 226. 
Peixoto, Senr. J. de Souza, employment of slaves by, 801. 

Pengilly, Capt. T., on tiie auriferous) of Chngo Soco, 250,-7,-60,-3, 

deposits j 266,-8,-72,-4. 

, „ „ of Agoa Quente, 283. 

, „ „ unrecognized by workmen, 326. 

— — — ^— , „ treatment of auriferous sand, 854. 

— ^— ^^— , „ manu&bcture of charcoal, and the smelting 

of iron-ore, in Brazil, 262. 

Penhaldarva, proportion of silver in the lead-ore of, 120. 

Pennance, proportion of silver in the lead-ore of, 120. 

Pennant, T., Esq., on the treatment of) at the Parys mine, 574,-6, 

copper-ore) 577,-9. 

, ,, copper-turf of „ , 580. 

Penrose, Wheal, on the argentiferous lead-ores of, 119. 
Pentire Olaze, proportion of silver in tiie lead-ore of, 120. 
Pepper, Prof., on the steam-engine placed undeiground at tiie Tamar 

mines, 609. 
Percy, Dr. J., on the stractuw »jd^^c | ^^^ ^^^^^ ^^^^g^^ 

, ,f V ff n after pressure, 

429,-30. 
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Percy, Dr. J., on the structare and specific ) electrotype copper when 

grayity of, ) fused, 429. 
— — — , „ absorption of oxygen by melted copper, 481. 

— , „ treatment of copper-ores at Agordo, 679. 

Peri^idiba, on detrital-gold from the, 359. 

Perley, M., Esq., on the rocks and ores of New Brunswick, 490,-6, 

506. 
Pemollet, M., on the proportions of sUver in Spanish lead-ores, 102. 
— — — — , „ „ in the lead-ores of Brittany, 

104. 

, „ relatiye positions of direr and „ in „ , 587. 

Persherg^ on the formation of ice underground at, 479. 
Pertenenciaa (mining concessions), numbers of in Chafiarcillo, 149, 

150. 

Petherick, J., Esq., on the precipitation of copper at Cohre (Cuba), 591. 

Peflierick, W., Esq. (of Lake Superior), on the large ) in use at Lake 

stamp-heada j Superior, 426. 

> „ 9 9> 9 work 

accomplished by them, 426. 
' , „ , on the cost of extracting 

native copper from its matrix, 426. 
Petherick, W., Esq. (of St. Austell), on the amount ol dues 

(Royalties)^ paid at CrennU^ 456. 
Petroleum, issue of, from the copper-bearing sandstone of Huidobro, 
PewahiCy on the costs and profits at, 459 ; Table XIV. [516. 

Phillips, Mr. H., on the produce and profits of Treaavean^ 451; 

Table XIV. 
Phillips, Prof. J., on the carboniferous limestone of Yorkshire, 625. 

, „ wnnkled structure of rocks, 259. 
■, „ positions of displaced strata on opposite 

sides of the displacing vein, 227, 660. 
■ ', „ subterranean temperature, 728,-58. 
Phillips, J. A., Esq., on the proportion of silver in the lead ore) qq 

lia,]^^- 



of Australia, 
i n »i gold „ , 99. 



-, ,f production of „ in California, Table 

XXU. 
•, „ „ „ in Nova Scotia, Table 

xxn. 

- (& Darlington, J., Esq.), on the produce and 
profits of mines, 459 ; Table XIV. 
8d 
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PbillipB, W., Esq., on the granite and slate of Tincroft, 658. 

, „ alleged waste of copper-ore in Cornwall, 

690-2. 
— ^^— ^^-— — , „ silver-ores of Cornwall, 111,-12,-18,-16, 

, „ stream-tin-ore „ , 859, [118. 

, birth and death of, 691. 

Phcsnix mines, rocks of the, 656,-69. 

, „ , on opposite sides of the lode at the, 657, 

669. 

, „ , metalliferonB deposit of the, 676,-8,-9; 

Table XXX. 



, „ , subterranean temperature in the, 746. 

, produce of, people employed at, and machinery at 

work on the, 698. 

Kok and gad, dexterity of Cornish miners in using the, 152. 

Piedade, on the structure of the mountain, 298. 

Pike, B. H., Esq., on the proportion of tin-ore in the vein-stones of 

the Cam Brea mines, 472. 

, „ produce and profits of the „ , 448, 

Pindur, on the auriferous sands of the, 4, 46. [459 ; Table XIY, 

Pinnock, Saint, on the rocks of, 99. 

■ ■ , „ metalliferous deposit of, 704-12. 

, „ proportions of silver in the lead-ore of, 120, 

709. 

, „ produce of, people employed, and machineiy 

at work in the district of, 720. 

Pipe-veins, of lead-ore, on, 620-1. 

Pitanffuif on the auriferous deposits of, S^2-4. 

— — , „ conformity of some of them to the jointed structure 

of the rocks, 228, 819,-28. 

Plants, fossil, on, in the coal-shales of New Brunswick, 508-9. 

, „ Nova Scotia, 507-8. 

, „ Siberia, 508-9. 

Platina, associated with the gold of Brazil, 286, 885,-7,-8,-40. 

— , „ of the Rhine, 860. 

, „ „ Ural, 885,-40. 

, „ in ItahiriU (Jacotinga), 286, 885, 

887,-8,-40. 

■ ■ » ,) „ , proportions 

of, at difiEerent depths, 286, 888,-40. 

— — , associated with stream-tin-ore in Australia, 286. 

Plumbago, in the clay-slate of the Himalaya, 41. 
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Phmger-poU, notice of its 6arly use in the mines of Gwennap, 670. 

, wooden, used at Ccnncrree^ in Wicklow, 569. 
Flymoaih, on the temperature of, 745,-9. 
tider^ a name anciently given, in Cornwall, to certain ores of copper 

and (7) of iron, 689. 
PohreSf on the rocks and copper-ores of, 6. 
PolherrOf on the produce of, 458 • 

■ , 9, proportions of tin-ore in the vein-stones of, 202, 

472. 



-, „ rate at which the vein-stones are blasted, 200. 



Poldieej proportions of tin-ore in the vein-stones of, 472. 

, loss dming former operations at, 452. 
Polgooihj profit yielded by early works at, 454. 
PoUdnghomey W., Esq., on the proportions of tin-ore in the vein- 
stones of Cvddra jc Par Consolidated 
mines, 472. 
Pohrhele, The Bev. B., on the proportions of silver in Devonshire 

lead-on9, 109. 
, „ silver-ores of Cornwall, 111,-14. 
Pontalba, Baron, on the proportions of pure copper in the native metal 

of Lake Superior, 471,-d. 

Pontes, Senr. M. J. jp. da Silva, on the productive) f^ j* h' a 216 

gold-mines) ' 

■ , on the ) w n i 215,-16, 

quality of the gold afforded by | 332. 

, on the I gjg 

proportions of palladium in ) " " ' ' 

■ , on the ) 216^ 

theft of gold by workmen at J " >i > • 

Pool., Wheal, on the argentiferous lead-ore of, 118. 

Pooley, Capt. £., on the proportioa of tin-ore in the vein-stone of 

Trelyon, 472. 

Porphyry, felspathic, of New Brunswick, 491. 

, „ , of Breadalbane, 660-1. 

, „ , of Caradon, 660-1,-70-1. 

' , „ , of Pra, 651. 

, stanniferous, of Geyserberg, 665-6. 

Portage Lake, on the sandstones of, 391-2. 

Potosij on the proportion of silver in the ores of, 98. 

Potstone of Brazil, on the, 173. 

Powder, charges of, used for blasting in different mines, 200-1. 
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Pra, on the felspathic porphyry (Elvan) of, 651. 

Prcua (margin of the river) auriferous sand collected on, at Marro 

VelhOf 855. 
Prideaoz, Capt. S., on the auriferonB depoaitB o£ Oongo Soeo, 257, 

, on a landslip at „ , 850. 

Prince^ Gapt. J., on the rocks and yein-stones of Sark, 582,-d>-4. 

, „ lead-ores „ ,121,586-7. 

— , „ silver and silver-ores „ ,121,586-7. 

Precipitation of copper from mine-water in Anglesea, 580-2,-92 ; 

Table XVni,« 

in Cornwall, 885-9,-92. 

in Cuba, 590-1,-2. 

in Devon, 584-5,-92. 

in Spain, 589-91,-2. 

in Wicklow, 562-87,-92. 

, more rapid in warm, than 
in cold| weather, 

571. 

, „ in running, than 

in still, water, 571. 

, quality of the precipitate 

afEected by the nature of 

the precipitant, 588. 

I dues (Royalties) paid on. 

Profits in mines. (See Mining.) [588« 

Proportions, of antimony, in gold, 884,-74. 

-, of arsenic, „ , 884,-74. 

, of bismuth, „ , 834,-74. 

» <^" , of cobalt, in silver and silver-ores, 528. 

■ -, of copper and copper-ore, in vein-stones, 426,-85,-6, 

462,-70-1,-5,-9,-82, 698. 

, „ , in gold, 286, 234,-8,-40,-74. 

, of gold, in vein-stones, 177,-8,-9,-82,-4,-97,-8, 201,-8, 

280,-1,-2,-5,-49,-55,-8,-77,-9- 

281, 881,-4,-72-8,-4,-9,-83, 

550,-68, 641 ; Tables VI.« 

vn, vm. X. 

-, „ , M 9 *^t different depths, 201,-4,-5, 

284, 881 ; Table VII. 
, „ , in lead and lead-ores, 99, 100,-1,-4. 
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Pioportions of gold, in ailyer and ailyer-ores, lOO^-l, 550. 

, in oopper and coppeivoresy 237^ 878. 

, in different (Brazilian) rocks, 869. 

„ , in detrital matter, 845,-6,-8,-58. 

of lead and lead-ores, in vein-stones, 693. 

„ in gold, 834,-74, 

of palladium, in gold, 286, 888,-40 ; Table X. 

„ , at different depths, 286, 888,-40 ; 

Table X. 

of platina, in gold, 286, 888,-40 ; Table X« 

„ , „ , at different depths, 286, 888,-40 ; 

„ , in detrital gold, 860. [Table X. 

of silyer, in vein-etones, 91-8,-5-6,-7,-8-9, 100,-1,-2, 

104,-12,-18,-14,-15,.16,.17,-18, 
121, 487,628-4,-86,-68, 711. 

, in copper-ore, 878. 

, in lead and lead-ores, 99, 100,-1,-2,-8,-4,-5, 

106-10,-18,-19,-20, 
121, 586, 708-9, 11. 

y at different depths, 

708-9. 

II , 206, 

286, 885,-8,-40,-74 ; 
Table VIL 



II 
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II 



II 



,in mine-gold. 



„ , in detrital gold, 860» 
of tellurium, in gold, 886. 
of tm-ore, in vein-stones, 202, 472,-8, 698. 
„ , in detrital matter, 680. 
Prosper United mines, proportions of tin-ore in the vein-stones of, 
Providence mines, rocks of the, 659. [472. 

— ', proportions of tin-ore in the vein-stones of the, 

472. 

, produce and profits of the, 444 ; Table XIV. 

Providence f Wheal (Tremayne^ Wheal), on the argentiferous lead- 
Piyce, Dr. W., on the composition of lodes, 676,-8. [ore of, 118. 

— — , „ „ , when productive, 658. 

', „ proportion of copper-ore in lodes^ 698. 
— , on earl J copper-mining in CJomwall, 688-90,-1. 

— — , „ lossof copper-ore owing to careless treatment, 693. 

, „ argentiferous lead-ores of Cornwall, 118,-19. 

stream-tin-ore „ , 486. 

precipitation of copper ) 
from mine-water) 
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Pryce, Dr. W., on salt water vrHch enters submarine mines, 689. 
Pumps, in the mines of Brazil^ sometimes worked with rag and 

chain, 845. 



77 



w 



w 



" ' mW^}- ^^^' 288. 
" •^;£^:^)-»^««Po*.288. 

Cornwall, comparison of calculated^ with 
actual efficiency of, 570. 
Punaar, on the graphitic clay-slate of, 41. 
Puntas, Tres, on the production of sUyer at, 158. 
Purac^, on the climate of, 770. 
Purtwrhuray on the iron-ore of, 24 ; Table I. 
Pyrites. (See Ores of Copper and Ores of Iron,) 

Quality of gold, in Bolivia, 860. 

„ , in Brazil, 205-6,-14,-15,-86,-7,-85,-99, 817, 32-8, 

884,-8,-58 ; Tables VH. IX. X. 

t in California, 889 ; Table XXH. 

, in Canada, 884. 

, in Ireland, 688. 

9 in New Granada, 860. 

, in Siberia, 835,-60. 

, in Virginia, 874,-88. 

, in Wales, 642. 

, in different rocks, 882,-4-5 ; Table X. 

, in difEerent parts of the same ) 205-6,-85-6, 882- 

f ormation, ) 834 ; Tables 

vn. IX. 

, at difEerent depdis „ , 205-6,-85-6, 382- 

834 ; Tables 

vn. IX. 

„ , in large masses, inferior to the quality of smaller 
bodies in other localities, 882-3. 
, different in crystals of different forms, 885-6. 
, in detrital deposits superior to that of gold in rock- 
formations, 859-60. 
of silver and sLLver-ore in the several limestones of Chafiar- 

ciUo, 98-121. 
of silver-ore and of lead-ore in different parts of Sark^s 
Hope, 535. 
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Quarts, an ingredient of rocks, 2» 3, 4, 11, 12, 18, 21,-6, 80,-1,-5- 

86,-9, 64-5, 78,-9, 85, 161,-4,-71,-2,-4,-7, 
178,-80,-5; 21 1,-14,-17,-19,-21,-4,-5,-89, 
244,-5,-7,-8,-60,-5,-9,-65,-97,-8, 800,-1 ,-2, 
808,-4,-1 1,-12,-18,-1 5,-1 6,-21,-2,-4,-71 , 
881 ,-5,-6,-7,-91,-2,-8, 402,-8,-1 1 ,-14,-74, 
475,-91,-8,-4,-5,-7,-8,-9, 501,-11,-18,-17, 
568,-74,-7,-94, 602,-8,-7,-15,-86,-45,-8, 
668,-7,-8,-9, 718,-14,-41,-2,-50. 
, „ of metalliferons deposits, 4, 5, 6, 8, 10, 11, 

12, 18, 19, 20,-8, 33,-7, 86, 162,-8, 
165,-76,-7,-8,-80,-1,-2,-8,-4,-94,-6, 
214,-23,-8,-82,-8,-4,-9,-40,-1,-9,-55,-7, 
263,-98, 300,-2,-7,-11,- 12,-13,-15,-17, 
819,-20,-l,-2,-4,-9,-82,.4,-7,-41,.71,-2,-3, 
374,-5,-6,-7,-8,-9,-81, 412,-20,-8,-4,-31, 
460,-8,-4,-5,-8,-9,-79,-92, 522,-31,-8,-54, 
555,-6,-7,-64,-5,-7,-75,-6,-7,-96-7, 605, 
617,-24,-38,-40,-58,-75,-6,-7,-8,-9,-81, 
705,-6,-13,-14,-26,-8,-9,-32,-5,.6,-9,-41,.8. 

, „ of cross-veins, 226,-32,-86-7, 308,-30,-41, 

608,-82, 716. 

Qttehrada Seca^ on the rocks and metaUiferons deposits of, 161-8. 

Qaetelet, M. L. A. J., on the Magnetic declination at Bilbao, 518. 

-, „ temperatures observed at small depths 

in Brussels, 773-5. 

Qjnincy mine, on the expenditure and profits at the, 459 ; Table XIV. 

Quito, on the mean temperature of, at the sur&ce, and at inconsider- 
able depths, 771. 

Rat, on the copper-bearing beds of talc and quartz at, 4. 
RaUwajs, substituted for wheel-barrows and kibbles (buckets) in 
Rain, in Brazil, 849. [mines, 144, 668. 

, in Michigan, 477-8. 

Salfs, John, Esq., on the identity of diatoms in Sirocco-dust at 

Malta, and in the raised and actual beaches 

of the Pacific, 160. 

Bamgunga, auriferous sands of the, 4, 46. 

— — ^— ' , detrital matter in the neighbourhood of, but far above its 

present bed, 45. 
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Ramgurh, on the iron-ores of, 25. 

Rammelaberg, on the iron-pyrites (SulpHur-ore) of, 544,-6. 

Ramsay, Prof. A. C, on the Silurian rocks of Merioneth, 635,-6,-7. 

— __ J „ C3opper-turf of „ , 580. 

Rampoare^ on the conglomerate and iron-ore of, 80 ; Table II. 

Rancid, ventilation e£Eected there by means of a (trompe) water-fidl, 

220. 

Raspe, H. R. E., improved operations at Dolcoathf whilst he was 

employed there, 645-6, 7. 

, his presumed authorship of MunchausefCa Travels^ 

Rations, of miners in GhaRardllo, 150 ; Table Y. [645. 

, of slaves in Brazil, 292. 

— — , „ Virginia, 882. 

Ratios at which the temperatures of mines increase with their depths, 

759. 

Rawlings, W. J., Esq., on the silver-ores of West Darlington^ 116- 

117. 

, „ proportions of tin-ore in the vein- 
stones of Wheal Busyy 472. 

Readwin, T. R., Esq., on the Clogau gold-mine, 635,-8. 

Reay, W., Esq. (& Walker, Dr. T.), on the proportion of gold con- 
tained in clay-slate at 
Morro Velho, 186,-96. 

■ , „ processes and products 

of (dressing) cleaning 
gold at Morro VelhOf 
203, 

Redruth, subterranean temperature in the neighbourhood of, 752. 

Reduction-works, proprietors of, take their proportions of ore at the 

mines in Qiili, 94. 

, produce of ores profitably treated at, in Chili, 94. 

, force employed at, in Morro VelhOf Table VI.« 

, wages of work-people in „ , Table VI.*" 

. prapo^onB^^ [ .^ ^ ^ ^^,,^ ^. 

, operations of, in Qongo Soco, Table IX. 
Reed, J., Esq., on the rate of blasting vein-stone at Cronebane, 200. 
— — — , „ diminished proportions ) ^„^ 

of copper in the water | n > • • 

Rocks, of granite, sprinkled with gold, 4, 175, 811,-20. 
„ , „ copper-ore, 511-12. 

} tf t 99 tin-ore, 664-5. 
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Sockfli of talcose and micaceotis slate, sprinkled with gold, 177, 210- 

299, 301,-11,-20. 

, „ , „ vitreous copper, 

495. 

, of clay-slate, „ gold, 196, 210, 

, of calcareo-silioeoas nature, „ gold, 245, — 9, 

304,-19,-24. 
, of Itabirite and Jacotingaj „ gold, 214,-15, 

219,-42,-9, 
255,-99, 325. 

~, of conglomerate „ native copper, 

403,-75. 

, of limestone, „ native silver and 

the ores of silver, 76. 

^ of ihe coal-measures, „ copper-ore, 503, 

606-10. 

, of the New Red Sandstone, „ copper-ore, 514. 

jgold, 217,-87, 

,Canga, „ "j native copper, 

( 286,-516. 
Bees, Dr. A., on the silver-ore of Wheal Jewel (near Callington), 116. 
— -, „ proportions of silver in the lead-ores of Beer 

Alston, 109-10. 
Beich, H. F., on the temperatures of mines in Saxony, 757. 
Remains. (See Organic Remains,) 

Rhine, on the auriferous sands of the, and on the proportions of gold 

in them, 348,-51,-8. 

• , „ , number and earnings of tiie 

population employed on tiiem, 358. 
Richards, Mr. I., on the precipitation of copper at the Devon Con- 
solidated mines, 584. 
Richards, Gapt. J., on the comparative values of wheel-barrows and 

tram-waggons in mines, 144. 
Richards, W., Esq., on ventilation by means of falling-water, 220. 
Rio de Janeiro, on the mean temperature of, 771. 
Rio Tinto, on the (pyrites) sulphur-ores of, 543,-6. 
-■ , „ precipitation of copper at, 589,-92. 

Ripple-structure in schistose rocks, its relation to subjacent granite, 

259. 

■ , „ to shoots (masses) of 

8 K gold, 259,-63,-4,-9. 
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JStta, SantOf on the aoriferoiiB talc-slate of, 177. 
BiyerSf their disappearance beneath, and reappearance beyond, beds 
of detritus, 48,-4, 858. 
, their gradual diminution on the destniction of foresfesat their 

sources, 187-41, 848-8. 
, existing, unequal to transporting the coarser and heavier 

detrUua, 848. 
, which reoeiye much mineral-water, existence o£ fish in, 854* 
856, 717,-81. 
Rivoty M. L. E., on the rocks of the Lake Superior ) 891, •2,-4,-5,-6, 

mining district, j 897,-8,-9, 400, 

401,-2,-8,-4. 

, „ metalliferouB ) „ , 405,-6,-7, -28, 

deposits of ) 424,-5,-82,-4,-5, 

486,-7,-8,-9,-61, 
462,-4,-75. 



, „ mode and cost of ^ 

extracting (natiye) ( . «- o 

copper ftom thef " ' *^'"^- 
mines J 

, „ produce of the ) ^qq 

mines at f '» ' *®^' 

, „ ancient mining) 4i9.ia .17 

works at { " ' 412-18,-17. 

■ , „ different proportions of \ 

silver obtained horn the lead- > , 708. 
ores of the same mines ) 

■ , (& Duchanoy, M.), on the proportions of silver and 

gold in the lead-ores of Hungary, 100. 

■ ' ^ , (& Zeppenfeld, M.), on the proportions of silver in 

the lead-ore of Pantgihaud, 104, 
Sohert, North Wheals proportion of tin-ore in the vein-stone of, 472. 

Koberts, Gapt. T., on the proportion of tin-ore in the vein-stone of 

Wheal Mary, 472. 
Robinson, Henry, Esq., on heaves of the Sulphur-caurse by joints 

at Ballygahan, 560. 
Robinson, T. W., Esq., on profits made in the Alfred Consolidated 

mines; 445; Table XIV. 
Rockland mine, on the rocks and metalliferous deposits of, 480-1. 
Rogers, ProL W. B., on the rocks of Willis's mountain, in Yiiginia, 

879. 

, „ matrix of gold, „ ,876- 

876. 
, „ argentiferous gold of Virginia, 874. 
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Bc^gera, the Bev. Ou&on, on the serpentine of the Lizard, 647. 

■ , „ homblendic rooks of Saint Qero, 

Somero, ailver exported from, 153. [662,-71, 701. 

Bope, of straw, nsed on a windlass in the Himalaya, 53. 
— , of hemp and iron-wire, comparative values of, 143. 
Rooke, Mr. S., on the mannfiicture of charcoal in Brazil, 262. 

ife^, oa the u» «E pineHiplinteHi]^de^^d .t, 62. 

ustead of candles) ° ^ 

■ f f, formation of ice „ , 479. 

Base Bridge collieries, subterranean temperature at the, 755. 
EmSj East Wheals on the produce and profits of, 454 ; Table XIV. 

■ — , f^ proportion of silver in the lead-ore of, 120, 
Soae, M. Gustav, on the gold-mines of Berezovak, 340. 

, „ alloys of gold in the Ural and Altai, 885. 
, „ specific gravities of native and of molten 

gold, 885, 431. 
Sose, Wheal (Newlyn), on the argentiferous lead-ore of, 119. 
jRoM, Wheal (Sithney), on the argentiferous lead-ore of, 119. 
Roskear, North^ proportion of tin-ore in the vein-stone of, 472. 

■ , ventilation of works by falling- water at, 220. 

, precipitation of copper from mine-water at, 589. 

, produce and profits of, 448 ; Table XIV. 



Boss, Capt. Sir J. C, on Magnetic declination, 515,-31, 603,-47, 737. 
BMsa Orandef on the auriferous talc-slate of, 178, 247. 
Royalties, on gold (mine and detrital), in Siberia, 347. 

, „ „ , in Bnwil, 208,-89, 861-70 ; 

Tables VII. IX. XTV. 

, on mines (iron and copper), in the Himalaya, 62. 

, „ (copper), in Ireland, 442, 601 ; Table XIV. 

- , „ (copper, lead, and tin), in Cornwall and Devon, 

443-59, 694, 719 ; Table XIV. 
Babbiah, proportion of, drawn to the surface, at Cam Brea^ 143. 
, „ of tin-ore extracted from, at PolberrOf 202. 

— , „ of silver and silver-ore contained in unwashed 

fundreased) at Cha^rcillo, 93, 148. 

Bnby ; notice of one discovered in the crop of a fowl, 356. 

Bndberg, Prof., on temperatures at various inconsiderable depths in 

Upsal, 778. 

Bale, John, Esq., on the commencement of) j^^^^^^^i, ^^q^ 

levels and winzes ) ' 



-, on ventilation by means) ^on 

of faUing-water j » » ^^^- 
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Rule, John, Esq., bis plam and aections of ) ^ Ddeoath, 448. 

the works J ' 

Rutter, Capt. W., on the comparative economy of wheel-barrows 

and tram- waggons in mines, 144. 

Sabard, prosperous condition of the gold-mines near, 368. 
Sabine, Gen. Sir E., on Magnetic declination, 372, 492, 513, — 15, 

520,-31,-41,-75, 603,-16,-37,-47,-73, 703,-37. 
Sacramento (Chili), exportation of silver from, 1 53, 
Sacred-lakes (Thibet), notice of gold obtained from them, 48. 
Sahloo, on the rocks and iron-ores of, 19. 
Salmon, on the abundance of, in New Brunswick, 499. 
Salmon, H. C, Esq., on the lead districts of East Cornwall, 699,- 

704. 

■■ , „ lode of JVheal Maty Ann and Wheal 

Trelawny, 706,-9,-14. 

y ^^ lode of Herod's-foot, 712,-13,-14. 

, „ silver-ores of Wheal Ludcott, 710. 

— — — • , „ refuse of ancient lead-mines in the 

Mendips, 625. 
, „ winding-engines of CamBrea, 143. 
Salter, J. W., Esq., on the fossils of the auriferous series in Wales, 
Sampson, B., Esq., his survey & plans of Wheal Peever, 226. [636. 

■■ , on early use of the plunger-pole, 570. 

Sand, sounds emitted by it, when in motion, at El Bramador, near 

Copiap6, 154. 
— , siliceous, an ingredient in the Carvoeira of Catta Preta, 239. 
Sandstone, recent, near Caldera, 155. 
of the Sub-Himalaya, 38. 
of Huidobro, 77, 513. 
of Shropshire, 514-15. 
of Bengal, 64,-6,-8. 
of New Brunswick, 501,-2,-8. 
of Lake Superior, 392,-3. 
of Kenmare, 612. 
(elastic) of Villa Rica, 172, 210. 
containing the ores of copper, 77, 513-15. 

„ of iron, 64,-5,-6,-8, 518. 

affording Petroleum, 516. 
subterranean temperature in, 751,-3,-8. 
Santiago (Cuba), on the precipitation of copper at, 590 — 1, — 2; 

Tables XXXI. XXXIH. XXXV. 
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Santos, Dr. M. J. dos, on the produce of gold in Brazil, 869. 

Sio Joa5 do Morro Grande, detrital gold (Cascalho) wrought by 

aid of a chain-pump at, 845. 
Sark, on the rocks and metalliferous deposits of, 580-8. 

^ on submarine works at, 584-9. 

, on subterranean temperature at, 785,-6,-52. 

, on the climate of, 735. 

Sauvage, M., on the proportions of silver contained in Spanish lead- 
ore, 102. 
Savings-Bank, established for the slaves at Qongo Soco, 298. 
Saxony, tin-ore an occasional ingredient of granite in, 77. 

, proportions of silver in the ores of, 101. 
Scheerer & Marchand, MM., on the specific gravity of copper after 

compression, 480. 
Schlagintweit, H. A. H. & R., on Magnetic declination, 8. 
Schorl, an ingredient of the rocks, 2, 175, 662. 

y „ of metalliferous deposits, 240, 675. 

, „ of detrital „ ,174. 

Schreiber, M., ,, rocks of Chalanches, 517,-19. 

-^— , on the metalliferous \ 591-9 

deposits I j> » • 

, „ ores „ , 108, 528. 

, „ cross-vein ... » " > 527. 

, „ plans and sections of works by, 520. 

SchUch, Dr. R., his iron-furnaces at Timbopeba, 212. 

Scotland, proportions of silver in the lead-ores of, 105. 

Seaton, the valley of, injured by water, mud, and rubbish from the 
mines near Caradon, 858. 

Seccombe, Capt. 8., on the positions of the rocks, on opposite sides 

of the lodes near Caradon, 658. 

Sedgwick, The Rev. Prof., on the rocks of Liskeard, 700. 

Seera, on the rocks and copper-ores of, 5. 

Seetzen, M., on the noises emitted by moving-sand, 154. 

Selwyn, A. R. C, Esq., on the auriferous granite of Australia, 175. 

■ — , — _ J J J detritus of „ , 848. 

• (& Ulrich, G. F. H., Esq.), on a large mass of 

Australian mine- 
gold. Table XXH. 
, on the chrome-ore 
of Australia, 649. 
, on the molybdenite 
of Australia, 654. 



» 
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Serpentine of porerack, on ihe, 647. 

■ — of Corr i Gharmaig, on ihe, 647-8. 

Seton, West Wheals on lihe prodnce and profits of, 449 ; Table XIV. 

Shales of the eoal-measorea, at Paunchmatdeey 66. 

— — , „ , containing ) near Badmrst, ) 508— 

fossil plants, ) New Brunswick, ) 509. 

*■> w > » I >i > 508,-9, 

and the ores of copper, f . 510. 

Shanagarryy on tbe rocks and lead-ores o^ 619-21. 

Sharp Tor, on the different positions of granite and slate on oppo- 
site sides of a lode near, 659. 

Shealgar, on the iron-ores of, 22. 

Sheep nsed as beasts of bnrthen in the Himalaya, 47. 

Shells, of existing species in the raised beaches of Chili, 156. 
, „ y in recent sandstone near Oaldera, 155. 

9 » f n f burnt 

for the lime they contain, 155. 

Sheriff, J. D., Esq., on the elevation of Menheniot, 746. 

Shingle, gravel, sand, and shells in the raised beaches near Caldera, 

Shoots of copper and copper-ore, 488, 598, 608. [^^^- 

, of gold, 207,-15,-24,-59,-68,-4,-9,-70, 819,-26,-80. 

, of iron-ores, 82, 558,-64. 

, of lead-ore, 587. 

, of silver and silver-ores, 122, 587, 

, of various metals and ores, from the granite, 82, 122, 207, 

259,-68, 488. 

— — , „ , confront one another in parallel 

deposits, 269,-70, 826. 

9 9, , oblique to the strike and dip of 

adjoining rocks, 82, 122, 259. 
269. 

— — , „ , conform to the rippled (undu- 

lated) structural planes of con- 
tiguous rocks, 207,-15,-24, 
259,-68,-4,-9,-70, 819,-26, 
880, 488, 587,-58,-64,-98, 
608. 

Shropshire, copper-ores in the New Red Sandstone of, 514-15. 

, proportion of diver in the lead-ores of, 109. 

■ , subterranean temperature in, 751, — 2, — 8, — 8 ; Tables 

, climate of, 750. [XXXI. XXXIH. XXXV. 
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fltberiA, on the anriferona rocka of, 175. 

detrital gold of, 843,-6 ; Table XXII. 

alloys of gold in, 885. 

■ , y, Bojalties payable by portieB worHog auriferous 

depositB, 847* 

, „ earnings of workpeople in, 848. 

Sicily, proportion of silver in the lead-ore of, 102. 

^liman, Prof. B., on proportions of gold in vein-stone at Walton, 

Silurian rocks, of Wicklow, 540-2, (^rginia), 878. 

f ot Waterford, 598-5. 

, of Merioneth, 685-6. 

SlIts, Senr. Guarda Mdr I. V. da, his gold-mine at Pitanguif 222-8. 

Silver and the ores ) . ^i •» i. « iw\ • 
»uTf» •»«« .t^u vx^ I in the Banat, 100. 

^, in CJhili, 76, 90,-121,-8-4,-58. 

fBal-dhu, 114. 
CrenntBj 118. 
Cubert (?), 111. 
Dolcoath, 112-18. 
Fawey Consolidated mines, 118. 
fferland, 111-12. 
Levant, 110. 
North Dolcoathf 118. 
North DoumSf 114. 
Trebiahen, 120-1. 
Treaherhy, 114. 
West Darlington, 116-17. 
Wheal Alfred, 112. 
Wheal Ann, 112. 
Wheal Basset, 118. 
Wheal Cock, 110. 
Wheal Duchy ( Wh. Brothers)^ 

114-15. 
Wheal Jewel (Galstock), 116. 
Wheal LudcoU, 120, 710-11. 
Wheal Mexico (Perran*zabuloe) 

110-11. 
Wheal Mexico (Galstock), 115- 

116. 
Wheal Providence (Tremayne), 

118. 
Wheal Saint Vincent (East 
Cornwall mines, Wheal 
Langford), 116. 
Wheal Sisters, 115. 
^WilswoHhy, 116. 
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Silver and the ores ) . ,, mo a ene /> 

of diver, [ "» ^'"^' 1<^^'-*' ^25-6. 

in Hungary, 100-1. 

in Ireland, 105, 545,-9,-68. 

in Mexico, 97,-8,-9. 

in New Granada. 98. 

in Norway, 100. 

in Peru, 98. 

in Sark, 121, 535-7. 

in Saxony, 101-2. 

in the United States, 99, 436>8. 

aasociated with bismuth. 111. 

ores of cobalt, 103,-11,-12,-16, 

523. 
copper and copper-ore, 99, 104, 
112, 378, 436-8, 549,-68, 642. 
ores of lead. (See Lead.) 
„ of nickel, 103, 524. 
gold, 99, 104,-5, 206,-^6,-86, 
334,-5,-7,-8,-40,-60,-74, 
378,549,— 68,632,— 42; 
Tables VII. IX. X. 
in different rocks, 206,-36, 
• 286, 334-5,-7,-8,-40,-60, 

374. 
in the same rocks at difEer- 
ent depths, 206,-86, 338, 
340. 

' , temperatures of mines affording, 724,-85-6,-56 ; 

Tables XXXIII. XXXIV. 
Simpkins, I., Esq., on the produce of copper-mines near Lake 

Superior, 488. 
Simul Khetf on the quartz-rocks of, 30. 

, „ iron-ores of, 29 ; Table 11. 
-, „ iron-furnaces of, 57-8. 
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Siranowski (Altai), on the alloy of gold at, 335. 
Sirowlee, on the iron-ores of. Table II. 

Sisters, Wheal, on the proportion of silyer in the ores of, 115. 
Skerrett, Col, J. M. A., on the auriferous) Gongo Soco, 257,-72,-8 ; 

deposits of). Table XXIL 
■ I I , ,, land-slip at „ , 350. 
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Ships, on their early use in inclined shafts near Tavistock, 144, 668. 

— ^ ,9 later introduction „ in West Cornwall, 668. 
SlagSf on the proportions of metal in the slags of Brazilian iron- 

famaces, 261. 
Sate. (See Chlorite, Clatf, Hornblende^ Mica, Talc, Cleavage^ 

Joints,) 
SaveB, in yirginia, hire of 882. 

„ , food of, 382. 

in Brazil, hire of, 882. 

employed alternately in mining and in agriculture, 

299. 
permitted to search for gold on thdr own account 

during holidays, 801. 
general economy of the establishment at Oongo 

SocOf 289-96. 
their occupations and hours of labour, 291-8. 
the disposal of their leisure, 298. 
their food, clothing, and dwellings, 290-8. 
„ earnings (dependent on individual skiU and 

industry), 292-8. 
„ „ , how appropriated, 292. 
„ „ , sometimes deposited, at interest, in 

a Savings-Bank, 298. 
treatment of old and infirm, 298. 

„ and instruction of children, 298,-5. 
„ „ „ , theur pro- 

ficiency at school, 295-6. 
the aptest scholars, often the most skilful workmen, 

296. 
periodical inspection of their gardens, houses, 

furniture, and clothing, 291. 
„ , followed by rewards to the 

clean, industrious, 
and careful, 291* 
„ „ the infliction of 

fines on the dirty, idle, and extravagant, 291. 
the ill-behaved were few in number, 295. 

„ , nature of and punishments for 

their offences, 298-5. 
medical treatment of, 295. 

„ , rations whilst under, 295. 

8f 



» 

79 
9} 
99 
9) 

91 
91 

99 
99 
99 

II 

99 

99 



99 

99 
99 

99 

?9 



ft 


9 " 


«A«UI 


>l 


7 


99 


n 


9 


49 


n 


J 


99 



896 INDEX. 

81a7«0^ in Brtsili Diyine worship, obaervanoe of, 295. 

•, ff , number employed, 290, Table IX. • 

-, „ , „ who reoeived their freedom, 290. 

in Minas Geraes, 862. 

„ , employed on detrital 

deposits, 858. 

Slickenaide, of native copper and earthy matter at the Cliff vane, 

488. 

Slide, influence of a, on the auriferoas deposits of Gongo Soco, 252^ 

266,-70. 

•, displacement occasioned by a, in the lode of the Cliff mine, 
unknown in the granite of Garadon, 686. [439. 

Smelting, iron-, in the Himalaya, 54-62. 

^ M , in Braadl, 2 12,-18-1 9,*60-2. 

, „ , near Lake Superior, 889-90. 
■ ■ ■ , flilvei^, in Chili, 97. 

, iron-, early, in India, 40, 65. 
— — , copper-, „ , in Chili, 154. 

Smyth, B. B., Esq., on the quantities and psopor- ) auriferous quarts 

tion of gold in the ) of Australia, 

Table XXII. 
, „ „ detrital deposits of 

Australia, Table XXII. 

, „ numbers and weights of masses (wuggeU) 

obtained in Australia, Table XXII. 
, „ cost of extracting gold in Australia, Table 

xxn. 

' , „ value of mining machinery in Australia, 

Table XXH. 

, „ molybdenite of Australia, 654. 

Smyth, W. W., Esq., on the Silurian rocks of Clogau, 685. 

' '■ , „ metalliferous deposit which intersects 

them, 688-9. 
' , „ Silurian slates of "Wicklow, 540,-1,-2, 

■ — , „ direction of the great ^ 

(Sulp?wr'^(>ur8e)( gjg 
meteilliferouB de- C 
posit at Ovoca,) 

■■■ " ■' ) ff ohitade of ^, , in various |»rt8 

of its course, 549. 

— » ff ^dth of »i , » , 5^-7, 

■' I.I , ,, structure of „ , 551,-2,-5. [557. 
■ , „ composition of „ , 547,-50. 
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S^yih, W» W.y Ba{^ on the confoniuible bodieaof sktewhioh inter- 

lie the ore, 551. 

on parallel ranges of SiUphw* and oopperK)rei 

547,-53-4,-6. 
on the occurrence of native ccvpper in joints 

and creTicesj 556. 
ff ^'croes-depoBits'' and 

'' croBs-fiasnres^" 556-7. 
on displacements of the Sulphur-course, 559- 

[560, 

on the produce of mines in Wicklow, 561» 

rocks of Bearhaven, 602,-8-4. 

metalliferous deposits of „ , 603 — 4, 

610-11. 

detrital gold of Wicklow, 628,-9,-80- 

631,-2,-4. 
,y tin-ore of „ , 680-1. 

alleged waste of copper-ore in C!omwall, 

690. 

erection of a steam-engine underground 
at Bearhavetiy 609. 

early use of the plunger-pole in Corn- 
wall, 570. 

on wooden linings for pumps conveying acidu- 
lous water, 570. 

„ submarine mines near Whitehaven, 599, 

600. 

„ subterranean temperature, 727,- 53 -4,- 9» 

762-8,-5. 

Snow. 8. T., Esq., on the proportion of fine copper \ ., ^ /y,.- _._^ 

x-j-j.!- J I tne Vltff mine, 
contained m the crude > •*' -g^* 

(native) metal of J 

, „ produce and profits of „ , 440, 

Soows, of the Himalaya, 17. [459 ; Table XIV. 

, in Dauphiny; the impediments they offer to mining in 

elevated regions, 528. 
Soanes (miners), in the Himalaya, implements used by, 58-9. 
Scares, Senr. Luiz (de Grouvea), on the rocks and auriferous quartz- 
formations in the mine of, 182, 247, 827. 
Socorro, gold in auriferous sands near, resembles the gold of Chngo 

Soco, 859. 
8oda*amalgam, experiments with, on the ores of Morro Velho, 

Table XXH. 
Soda, salts of, contained in river-water at Copiap6, 140. 
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Sodai adtB of, incnist a great extent of surfaoe near Monte Amaigo, 

139-40. 
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f ,j washed out of the boU at Ramadilla, before it can be 

succefisfully cultiyated, 141. 
Soils diasimilary different qualities of charcoal from wood grown on, 
Sooal, on graphite imbedded in clay-slate, near the, 41 • [21 9,-890. 
South Caradon, (See Caradony South.) 
South Cliff mine, on the drift of the, 460. 

— ^— , „ rock, vein-stones, and native copper of the, 

460-3 ; Table XIH. 
Southey, Rob., Esq,, on the detrital gold of Brazil, 343,-60. 
, „ Royalties payable on „ , 861,-2,-3,-6. 

, „ restrictions on the ) gg^ k 

export of ) " ' '" ' 
quantities of „ , exported with- 
out payment 
of Royalty, 

365,-70. 
debasement of „ , by smugglers. 

South TolguB mine, on the produce and profits of, 459, [865. 

Souza, Senr. M. T. de, on the amount of Duties received by the 

Government of Brazil from Oongo Soco, 367. 
Spain, proportions of silver in the lead-ores of, 102-3. 
Speculator, sharp practice of a, 514. 
Spix, Dr. J, B. von (& Martins, Dr. G. F. P. von) ; see Martins, von, 

& Sprz, von). 
Springs of water, how affected by the destruction of neighbouring 

forests, 137-8, 343-4. 
Spring-water, precipitation of copper from, at Crow's-nest, 686. 

Squier, £. G., Esq. (& \ on ancient mining-works near Lake Superior, 
Davis, Dr. E.H.),) 416. 

— — — — ^-^^ , „ ornaments and ) . • q 

weapons of copper, J w > • 

■ , on the mixture of (native) silver and copper 

in implements obtained from ancient 

earthworks, 418. 
Stalactitic iron-ore, 225,-46. 

Stamping-millB, mode ''l^^^stamp-heatU, at the Cliff mine, 426. 
, weight of „ at Morro Velho, Table 

vn. 

, ,, „ at Gongo Soco, Table 

IX. 
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weight of stamp^headSf at ^^oa Q^nt^, Table XXII. 

/at Co^^a Pr^to, Table XXII. 
, in California, Table XXII. 
, in Australia, Table XXII. 
, at Copper Falls, 426. 
, at Henwoodj 473. 

'^'tiLtltiiSd t «'* ^-- ^^^ ?"•*»« ^^ 

at (Tbn^o SocOj Table EL 
in Galifomia, Table XXII. 
y, at Copper Falls, 426. 

ILS a:?;orktS } «* ^"^ »^'^*''' T*W. Vn. 
„ at Gongo Soco, Table IX. 

„ at Copper Falls, 426. 

quantity of water ] 

admitted to aid the V at Aforro Velho, Table VII. 
stamping ) 

„ at Oongo Soco, Table IX. 

preparation of yein-Btone for the Stamping-mill in 

the Keweenaw district, 
425. 

stamped at Morro Velho, 

Table VII. 

at Oongo Soco, 

Table IX. 

in California, 
Table XXIL 

in Australia, 

Table XXII. 
at Copper Falls, 

426. 
at the National 
mine, 471. 
in California, Table XXII. 
in Australia, Table XXII. 



weight of 
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cost of stamping 
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Stamp-work, how prepared, 425. 

, proportion and quality of, at the Cliff mine, 484-5. 

mme, ) 
, „ Lake Superior districts 
generally, 482. 
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StanniferouB gianite of Cornwall aad Deroiii 175| 664-6. 

Statisticfl, sundry, of Copper-mining, in Cornwall, 442,-6,-7,-8,-9, 

450,-1,-2,-4,-6,-7,-9, 698, 
694,-5,-8 ; Table XIV. 
in Devon, 458,-9 ; Table XIV. 

in Ireland, 442, 601 ; Table 

XIV. 

near Lake Superior, 440, — 59, 

470,-1,-8,-82,-8,-9 ; Table 

XIV. 

in ChiU, 154,-66-7. 

in Cuba, 441 ; Table XTV. 

, of Gold-mining, in Wales, 641 ; Table XXII. 

, in Ireland, 638. 

, in Australia, Table XXII. 

, in Brazfl, 179, 208,-35,-47,-83, 

289, 327,-58,-61-8,-66-9 ; 

Tables VH. IX. X. XIV. 

xxn. 

, in California, Table XXII. 
, in Nova Scotia, Table XXII. 
, in Siberia, 177-8, 846 ; Table 

XXII. 
of iron-mining, near Lake Superior, 889-90. 

„ , in Ireland (Sulphur-ore), 661-2. 

of lead-mining, in Cornwall, 454, 698, 719,-20 ; 

Table XIV. 
„ , in Wales, 459,-60. 

of silyer-mining, in Cornwall, 111-12,-18,-15, 

116-17,-21, 710-lL 

„ ,in Chm, 95-6, 123-4, 51,-3; 

Tables IV. V. XIV. 

of Tin-mining, in Cornwall, 442,-3,-4,-6,-7-8, 

452-3,-72,693; Table XIV. 
Steam-engines, number and dimensions of, on the mines of Caradon, 

Menheniot, and St. Pinnock, 698, 720. 

^ erected undeiground at the Bearhaven and Tatnar 

mines, 609. 

— , locomotiye, worked with distilled sea- water, in Chili, 

Steel made from Himalayan iron, quality of, 55. [141. 

Stephen, G. M., Esq., on the detrital gold of Australia, 356,-9. 
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Steyenson, James, Esq., on the deptlus of Australian gold-mines, 

Table XXII. 
Stones, flculptored, at Dhoora Devi, in l^e EEimalaya, 19. 
Slopes (Steps), substitation of one STstem of, for another, 145-6, 645* 

646,-98. 
— ^— , backf adopted earlier in Grermany than in Cornwall, 646. 
Stowes mine, rocks and metalliferous deposits of the, 676-7. 
Strachej, Gapt. R., on beds of graphite near Almora, 41. 
— — ^— — - , on the disappearance and reappearance of riyers 

in the Turaee, 44» 
Strata, dissimilar, their different influence on (masses) BhootB of ore 

and of vein-stone in the metalliferous deposits 
which intersect them, 187, 224. 
' , „ , their coincident positions in the opposite sides 

(walls) of metalliferous deposits, 87, 126,-9. 
■ ■ ■- , „ 9 Hieir coincident positions on the opposite waUs of 

certain cross-veins, 71, 126,-9. 

■ , „ their difEerent positions on the ] 71 — 2, 126, — 80, 

opposite walls of certain \ 225-6,-86-7, 841, 
cross-veins ) 842. 

— — , „ „ , which merge in 

them elsewhere, 226-7,-87, 842. 

Streams, action of, on the matrix of tin-ore, 854. 

» „ gold, 854. 

Sfaream-tinH>re, of Garadon, 695 • 

, of Australia assodated with gold and platina, 286. 

Str^es, their utility in cleaning (dressing) auriferous sand in Brazil , 

Tables Vn, IX. 

Strift, in metalliferous depoats, 207, 488^69, 552-8, 648,-54. 

, in cross-veins, 125, 688. 

, crooked and divergent, 469, 688. 

Structure. (See Cleavage, Joints^ Cross-veins, Metalliferous 

deposits.) 

Submarine mioing-woarkB, at ScarVs Hope, 584,-9^ 

■ ■ ■■* „ , at KnochmahsfK, 594i,«9-<600* 

■ „ , at Wheal Margery., 599. 
■ ' „ , atZtfvdfU, 599* 

„ , at Botallackf 599. 

„ , at Whitehaven, 599. 

Sulphur-ore (iron^pyntes), of Wicklow, 548-69« 

Sor&^ce-water intercepted by impermeable Hmestone at Chafiarcillo, 

[77. 



902 INDEX. 

Superior, Lake, rocks on the southern shore of, 885-404. 

, deposits of iron-ore of „ , 888-90. 
, „ native'copper „ » 419-88. 

, „ natiYe silver „ , 436. 

, ancient mines and 1 412-19 

miners J " ' " ' 

, climate of, 477-8. 

— — , subterranean temperature near, 738-4. 



, ice remaining during summer in some of the mines 

near, 465,-78, 784. 
Surubim, unesteemed fresh-water fish, liyes in rivers polluted with 

mineral-water, 855. 
Swanpool, proportion of diver in the lead-ore of, 120. 
Swings of iron-chain numerous near heathen temples in the Hima- 
laya, 28. 
Sjmons, Mr. F. S., on the proportion of gold in (killas) date at 

Marro Velho, 186. 

Taboleiro, on the manufacture of iron at, 260-2. 

, „ mass (nugget) of detrital-gold found near, 288. 

Tacquarigua, level of water in the lake of, affected by the condition 

of neighbouring woods, 188. 

Talapo<mgla^ on the rocks and copper-ores of, 7, 

Talc, an ingredient of the rocks, 4, 5, 6, 7, 9, 19, 20,-8,-5, 171,-2, 

177,-8,-80, 218,-14,-21,-8,-7,-45,-7,-8,.65, 
257,-98,-9,300,-1,-2,-8,-4,-5,-7,-8,-11,-12, 
814,-16,-21,-2,-4,-7,-72,-5,-7,-9,-87,602, 
647; Tables I. Vm. 

, ,, of metalliferous deposits, 6, 28, 177,-80, 215, 

221,-8,-7,-8,-9,-80,-3,-9,.40,-6,-68,-4,-5,-7, 
268,-9, 302,-8,-4,-16,-25,-9,-80,-2,-4,-7, 
876; Tables I. vm. 

, „ of cross-veins f 270 ; Table VIII. 

Taldanga, the sandstones, shales, and iron-ores of, 66. 

Talho Aberto, (Open-work), extent of, at Catta Preta^ 287. 

— , ij y i7 i *t Oongo Soco, 256. 

Tamar mines, proportions of silver in the lead-ores of the, 110. 

— ^— — , erection of a steam-engine underground at the, 609* 

Taquarilf flakes and laminn of gold in Jacotinga at, 278. 

Tarag-ke-Tal, on the siliceous limestone of, 18, 31, 

, „ ores of copper at, 18. 
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INDEX. 903 

Tavistock, subterranean temperature in tbe mining district of, 752, 

Taxes on wood, charcoal, and lime in the Sub-Himalaja, 40. 

Taylor, John, Esq. (of London), on early copper-mining in Cornwall, 

691,-2. 

Taylor, John, Esq. (of Garadon), on tihe silrer-ores of Wheal Ludcott, 

711. 

■ „ , „ financial operations at ,, ,719. 

„ , „ copper precipitated from spring- 
water at Crow's-nest, 686. 

Taylor, Capt. J., on the proportions of tin-ore in the vein-stones of 

Balleswidden, 472. 

TeUuri^. alloyed ^-ij^^d. u. 1 3^^ ,,,^ 33, .,.,^ ,,,^ 

, at Descoherta^ 299. 

, at Coelho, 180. 

, at Catta Branca, 836. 

Virginia, 836,-76,-82, 640. 

alloyed with gold, in the Silurian rocks of Merioneth, 640. 

Tennant, Prof., on a (nugget) mass of gold discovered in Australia, 

Table XXII. 

Tennent, Sir J. Emerson, on the discovery of a ruby in a fowl's 

crop, 356. 

Temperate regions, subterriEinean temperature in, 761,-2; Tables 

XXXI. XXXV. XXXVI. 

Temperature, subterranean, in Chili, 724-5,-51 ; Table XXXI. 

, in Brazil, 725-32,-51. 

, in the United States, 732-4,-51. 

, in the Channel Islands, 734-7,-52. 

, in Ireland, 737-44,-52. 

, in Cornwall, 744-9,-52. 

, in Shropshire, 750-1,-2. 

, in diflEerent rocks, 753-6,-60,-2 ; Table 

xxxm. 

, in mines affording different metals and 

ores, 756-7,-8,-61,-2-; 
Table XXXIV. 
9 „ „ similar metals and 

ores in different rocks, 757- 
758; Table XXXV. 
„ , „ at different elevations, in tropi- 

cal and in temperate regions, 758,-61 ; 
Tables XXXI. XXXV. XXXVI. 
8o 
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Temperature, subterranean, changes in, at given spots, by deepening 

and extension of neighbouring mines, 
764-5. 
„ at inconsiderable ) in Brazil, 767 — 78 ; 









depths, 


) Table XXXVil. 
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in New Granada 770, 
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in Ecuador, 771 
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in India, 772,-8, 80. 
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in Belgium, 774-5. 
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at Greenwich, 776-7, 
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near Truro, 779. 
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, near Edinburgh, 777- 
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at Upsal, 778. [778. 



Hiesaureiro, on the rocks and auriferous deposits of, 302-3. 
Thieves, conviction of, from the peculiar alloy of the stolen gold, 336. 
Thomas, Gapt. Charles, on the granite of Caradon, 663. 
, „ proportions of tin-ore in the vein- 
stones of Dolcoaih and Cookie- 
kitchen, 472. 
sUver & silver-ores of Dolcoaih, 113. 
progress^ of works at „ , 448. 
action of running- water in separating 

tin-ore from its matrix, 354. 
produce aud profits of Dolcoaih, 447- 

448; Table XIV. 
Thomas, Henry, Esq., on the separation of silver from Spanish lead- 
ores, 108. 

, „ produce and profits of the Consolidated 

Jlftn«5, 452; Table XIV. 
Thomas, J. Lee, Esq., on the sulphur-ores of Rio Tinto, 543,-6. 

, „ precipitation of ) 

copper at J 
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Thomas, Gapt. Josiah, on the rate of blasting rocks at Dolcoaih, 200. 
Thomas, Richard, Esq., on the elvana of the Chasewater and Cam- 
borne districts, 662. 

heaves (displacements) of lodes in 
Cornwall, 183. 

perpendicularity of the richest parts 
of lodes, 82. 

Gwennap adit, 585. 

publication of his work on the 
Mining districts of Cornwall, 341. 
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Thostj G. H. G.f Esq., on the mica-slate* and serpentine of Corri 

Charmaigy 645. 

greenstones & porphyiy of Breadal- 

bane, 651. 

lodes of Breadalbane, 652.^ 

Throw. (See Displacement) 

Thunderstorm at Catta Branca, efiEects of, 179. 

Thury, M. H^ricart de, on the rocks of Chalanches, 517,-19. 

metalliferous ) 59<l-4 

deposits I " ' • 

ores they afford, 108, 524. 

proportion of silver in lead-ore from 

ViziUe, 103. 
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Tigrony, on the rocks of, 542. 

, „ sulphur-ores of, 55d-4, 

Tilporh, on the iron-ores of, Table II. 

Tijuoo, on the slates and auriferous quartz of, 182. 

Timber, quantities of, in the forests near Lake Superior, 890. 

, of heavy growth, on the rubbish of ancient mines, 416, 

Timbopeba, on the iron-furnaces of, 213. 
Tincrojl, on the granite and slate of, 658. 

, proportion of tin-ore in the vein-stone of, 473. 

, ventilation obtained at, by means of a fall of water, 220. 

Ting Tang, on the profit realized at, 451 ; Table XIY* 
Tin-mines, subterranean temperature of, 757,-8 ; Table XXXIV. 
Tin-ore, an occasional constituent of rocks, 77, 175, 664-5. 

proportion of, in the vein-stones of Cornwall, 472-3, 693. 

on the presumed association of it with fluor, 680. 

„ separation of, from its matrix by running-water^ 354. 

on proportions extracted by tributers, \ 

„ „ tutwork-men, I at Polherro^ 

„ culled from rubbish by day- 1 202. 

labourers, ) 

detrital, mixed with gold, in Wicklow, 630-1. 

, in Banca, 631. 
, in Australia, 286. 
and platina, in Australia, 286. 
, superior to mine-tin-ore in quality, 359. 
, Roman remains in partially worked beds of, 845. 
Titanite, crystals of, imbedded in crystals of quartz in Itabirite, at 
Agoa QuentSy 225. 
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Tolgus, South, produce and profits of, 459. 

Toltec mine, rocks and copper-deposits of, 468-5. 

" — , ice accumulated in the works during winter, remained 

unthawed in summer, at, 465, 784. 
Tomlinsoui C, Esq., on crystallization from supersaturated solutions, 

713. 
Tomnadaahan, on the mica-slate, greenstone, and porphyry of, 650-2. 

- , „ molybdenite of, 654. 
Tonkin, Gapt. John, on blasting the rocks and vein-stones at Dolcoathy 

220. 

Tonkin, Thomas, Esq., on early copper-mining in Cornwall, 686-7. 
^ on dressing the poorer kinds of tin-ore, 689. 

Tools, mining, inefficient, used in the Himalaya, 51. 

. yy 9 n i ^^>^ ^7 natLve miners in Brazil, 217,-18, 

221,-99. 

, „ , peculiar use of certain, at St. Just and in Chili, 151. 

, „ , unusual, tried unsuccessfully at Morro VelhOf 199. 
Topaz, matrix of, near Cattas Altas, 800. 

, mines of, at Capaa and Boa Vista, 805-8. 
Torches of resinous wood used to give light in mines, 52, 
Torcy, subterranean temperature at, 758. 
Tawan, Wheal, ^-pro&t made at, 454 ; Table XTV. 

: , experiments on the discharge of water from pumps 

at, 570. 
Trahair, Capt. W., on the rate of blasting rocks and vein-stones, at 

Balleswidden, 200. 
Trafra, a fresh-water fish throve in warm and muddy mine-water, at 

Agoa Qii^nte^ 855, 781. 
Traill, G. W, Esq., on Mining in the Himalaya, 48, 54. 

— — ^-^— , on the price) ^./v 

of food] " ' ^^' 

Tram-waggons, substitution of, for wheel-barrows in mines, 144. 
— — — y „ , for buckets (kibbles) in diagonal 

shafbs, 144, 668. 
Trannach, Wheal, on the granite and slate of, 659. 
Trap-rocks, of Jherria (Bengal), 65. 

— , near Lake Superior, direction, dip, composition, and 

structure of, 394-405,-11-24,-37,-9,-60.1,-8.-4,-5, 
466-7,-74-5,-80-1. 

■ , relations of, to metalliferous deposits, 411,-22,-4,-5,-87, 

438,-60-1 ,-8,-4,-5,-6,-7,-8,-74-5,-9,-80-1 . 
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Treatment of auriferous vem-Btones, Tables YII. IX. 

— — , different modes of, serve to extract different proportions 

of gold from similar vein-stones, 198. 
Trebilcock, Gapt. J., on the auriferous deposits of Oongo Soco, 257. 

- — , „ of Antonio Pereira, 

804. 
Trebilcock, Mr. W., on the profit made at Camon Stream, 452 ; 

Table XIV. 
Trehishen Oreen, proportions of silver in the ores of, 121. 
Tredinnick, Capt. S., on the proportions of tin-ore in the vein-stone 

of Great Work, 472. 
Treffry, J. T., Esq., on the produce and profits of the Fowey Con- 
solidated mines, 456 ; Table XIV. 
Tregoning, Gapt. W., on the iron-formation of Oongo Soco, 260. 

-^— , „ auriferous deposits of „ , 255-72. 

Trehane, Wheal, proportions of silver in the lead-ores of, 120. 
Trelawny, Wheal, on the rocks of, 700-8, 

, „ lode of, 704-15. 

, „ proportions of alver in the lead-ores of, 

120,-708,-9. 

^ „ croae-veina (flucans) of, 716-17. 

, „ rate at which the .works have been deepened, 

748. 

— — , „ machinery at work and population employed 

at, 720. 

J J J produce and profits of, 719,-20, 

, „ subterranean temperature at, 748. 

Trelaivny, North IVheal, proportions of silver in the lead-ores of, 
Trelaumy, South, rocks and vein-stones of, 714. [120. 

■ , machinery worked and population employed at, 

, subterranean temperature at, 748. [720. 

Treloar, Gapt. T., on the rocks of ) ^ !>/. 

Morro Velho, J ^^^• 
, „ , proportions of gold contained in 

certain parts of, 186,-96. 
■ „ , relations between them and the 

principal auriferous deposits, 

186,-7,-92,-8,-5,-6, 207,-8. 
, „ , circumstances which affect the 

richness of the formations^ 189, 

190,-5,-6,-7. 
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Treloar.CaptT.^o^^^de^^j^„^^^ dip (,Koot)oi ore. 207.-8. 

, „ , beds of rock which sever portions 

of them, 192,-3. 

, „ , issue of inflammable gas from 

crevices in the auriferous portions 
of, 196,-6. 

, on the extent of water-courses at Morro VelhOy 

Table XXII. 

, „ proportion of gold obtained from Jacotinga 

at Don Pedro North d'el Rey, Table XXII. 

Treloar, Gapt. W., od the proportion of gold obtained from the vein- 
stone of (the Camara) Oongo Soco, 247. 

Trelyon Consolidated MineSj proportion of tin-ore in the vein-stone 

of, 472. 

Tremayne (Providence) Wheal, native silver in the lead-ore of, 118. 

Tresavean, precipitation of copper from mine-water at, 588,-92, 

, produce and profits of, 451 ; Table XIV. 

Tresherhy, profits of, 451 ; Table XIV. 

Tres Puntas, silver exported from, 153. 

Trethevy, cromlech of granite, within the slate formation at, 660. 

Trethevy mine, on the homblendic rocks of, 671. 

Trevandrum, temperatures on the sur&ce, and at ) „„^ o q qq 
various (inconsiderable) depths, near, ) '" '" '" 

• , „ , at difEerent hours, 

780. 
TreviUion, T., Esq., on the proportions of silver in lead-ores at 

Herod^8-foot, 709. 

, „ machinery worked, and population em- 
ployed ; the produce and profits of 
Herod^ 8-foot J 719,-20. 

Treweatha^ Wheal, proportions of sUver in the lead-ores of, 120. 

Treweek, James, Esq., on the precipitation of copper ) at Santiago 

from mine-water, ) (Cuba), 590. 

, „ „ , by the use of 

lime, at Wheal Falmouth, 585. 

Tributera (who receive a share in the value of the ores they obtain), 

on the proportions of tin-ore extracted by, at Polberro, 202. 

Trolls CoL, his use of fire-flies to light the works of Bella Fama^ 

209. 
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Trompe^ a (pneumatic trough filled | method used for obtaining a 
by aid of falling-water) f blast bj the iron-smelters 

of Brazil, 219. 

, „ , for ventilating mines, 220. 

Tropical regions, subterranean temperature in, 724-32,-51,-9-62 ; 

Tables XXXI. XXXV. XXXVI. 

Truro, temperatures, at inconsiderable depths, in ground of different 

kinds, near, 779. 
Turaee, disappearance of 'streams in, and their reappearance beyond 

the gravel of the, 43-4. 

, pestilent swamps of the, 44, 

, the, deserted by living creatures at certain seasons, 40. 



, ice formed amongst tropical I ♦ ^i^ 45 

vegetation ) w > • 

Turvo, on the schorlaceous granite of, 175. 

Tutwork-men (paid by measurement of the work they perform), 

proportion of tin-ore extracted by, at Polberro, 202, 

Tutyl, on the calcareous-slate and specular iron-ore of, 33,-5. 

Tyndrum, on the ores of lead and of cobalt at, 643-4. 

Ulauyaly, M., on the detritus of the Ural, 343. 

, „ detrital gold of, „ , 346 ; Table XXII. 

— — — , „ Royalties paid by searchers for gold in Siberia, 

347. 

Ulloa, M. M. de, on beds of shells at great elevations in Chili, 159. 

Ulrich, G. H. F., Esq. (& Selwyn,")on the chrome-ore of Australia, 

A, K. C, Esq.),) 649. 

, „ molybdenite of „ , 654. 

, on a large mass (nugget) of 

Australian gold, Table XXII. 
United Mines, on the introduction of (water-fall) pneumatic venti- 
lation at the, 220. 
United States, proportions of silver in various lead-ores of the, 99. 
Unityy Whealy profits made at, 452 ; Table XIV. 
Upsal, temperatures at inconsiderable depths near, 778. 
Ural, on copper-ores in the coal-measures of the, 508. 

, on deposits of gold and platina, in the, 340. 

, on the origin of detritus in the, 343. 

, „ detrital gold of the, 342. 

Valenciana (Chili), extent and produce of works at, 123. 
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Valenciana (Chili), quantity, quality, and value of silver-ore afford- 
ed by, Tables IV. XIV. 
Valleys, directions of, in West Cornwall, 718. 
Veins. (See Metalliferous deposits,) 
Veins, cross. (See Cross-veins,) 
Veins, pipe, of lead-ore, 620. (See Pipe-veins.) 
Vein-stones. (See Composition of metalliferous deposits.) 
Ventilation, natural, by the issue of air from joints in rocks, 250. 

, artificial, by pneumatic means, 219-20. 

Vemeuily M. E. de (Murchison, Sir R. I.^ & KeyserUng, Count A. 

von), on the copper-ores of the Uralian coal- 
measures, 508-9. 

, on deposits of gold and platina in the Ural, 840. 

, on detritus of the Ural traced to its origin, 343. 

, on detrital gold of the Ural, 342. 

, on the large (nugget) mass of detrital gold in 

Siberia, Table XXII. 
Verran, Capt. TV., on the shoots of auriferous vein-stone at Morro 

Velho, 207. 
Vicente, SaS, tellurium an alloy of gold in the neighbourhood of, 180. 
Victoria (Australia), quantities of gold obtained in and exported 

from. Table XXII. 

„ , detrital gold of, traced to its origin, 343. 

-^— — „ , numbers and weights of large (nuggets) masses 

discovered in. Table XXII. 
Vincent, Wheal St., proportion of silver in the ore of, 115. 
Virginia, on the auriferous rocks of, 372. 

„ „ vein-stones of, 322,-75,-7,-81. 

„ detrital gold of, 883,-4. 
„ magnetic declination in, 872. 
„ subterranean temperature in, 781,-51,-5; Table 
„ hire and food of slaves in, 882-3. [XXXI. 

Vivian Cam, proportion of silver in the lead ore of, 120. 
Vivian, Mr. John, profit in the Saint Ives Consolidated Mines, 443 ; 

Table XIV. 
Vivian, Capt. Joseph, proportion of silver in the ore of North 

Dolcoath, 118. 

, on the comparative values of wheel-barrows 

and tram-waggons underground, 144. 
J J, ventilation of mines by aid of falling- 
water, 223. 



f> 



» 



nn)EX. 911 

7i?ian, Capt. Nicholaa^ on the metalliferous deposits of Sark*8 Hope^ 

531,-2,-5-6. 

— — ^->-^^>— - — , „ economical application of steam- 
power to winding-engines, 142. 

, „ comparative values of wheel-barrows 

and tram-waggons underground, 
144. 

— — , „ ventilation of mines by the use of 

falling-water, 220. 

, ,, profit of Wheal Towan^ 454 ; Table 

XIV. 
Vivian, William, Esq., on the structure of smelted copper, 430-1 • 

, „ „ precipitated „ ,431. 

, „ „ native „ ,431. 

Vivian, WiUiam Cock, Esq., on the proportions of tin-ore in the 

vein-stones of North Roakear^ 
472. 

copper precipitated from the 
water in Roskear adit^ 589. 

produce and profits of North 
Roskeary'iAB'd ; Table XIV. 

Vor, Wheals proportion of tin-ore in the vein-stones of, 472. 

, subterranean temperature at, 764-5, 

, forges for sharpening tools underground at, 610. 

, profit and loss at, 446 ; Table XIV. 

Vugha (cavities) in the lodea at Chafiarcillo, 89, 126. 

„ „ near Lake Superior, 430. 

„ „ of Cornwall, 89. 

Vulcan mine, large trees grown on the rubbish from ancient copper- 
works at the, 416. 

yyvyaUf Wheals on the copper-bearing granite of, 512. 

Wages. (See Miners.) 

Wales, proportions of silver in the lead-ores of, 105,-6,-7. 

— , miners brought from, to work in the mines of North Devon, 

109. 

Wal£erden, M., on the temperatures of coal-mines in France, 753-4. 

Walls of lodes, rocks which form confront-), rn. ^ -n orr ioa 

'. ^ .^ ., > m Ghafiardllo, 87, ISO. 

mg portions on opposite sides) ' ' 

, „ in CJornwall, 657-60. 

oi cross-veins f „ inChaflarcillo, 71, 130. 

Walker, Dr. T. (& Reaj, W., Esq.), on the proportion of gold in the 

slate at Morro Velho, 
6 H 186,-96. 
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Walker, Dr. T. (<& Beaj, W., Esq.)) on the processes and prodaots 

obtained in (dressing) cleaning gold at Morro Velho, 203. 
Walshy The Rev. Dr., on the gold-mine of Antonio Fereira, 303. 
Walton mine, proportion of gold in the vein-stones of the, 373. 
Waring, E. P.^ Esq., on magnetic declination at Chafiarcillo, 69. 
Water, spring-, diminution of, . when the neighbouring sur&ce is 

stripped of wood, 137-40, 344. 

, temperature of, in Brazil, "728. 

, „ , in the Channel Islands, 736,-7. 

, „ , in Ireland, 788,-40. 

I , „ , in East Cornwall^ 745,-6,-8,-9. 

■ (fresh), in mines wrought beneath the sea, 539. 

■ }} i n * surface encrusted 

with the sulphate of soda, 165. 

— — „ , yielding a precipitate of copper, 686. 

„ , prices of, in Ghanarcillo, Table V. 

, river-, unequal quantities of, at different seasons, 43, 140. 
— — — , action of, in separating metallic from earthy minerals, 

354. 
— — — , now disappearing in gravel of ancient beds, 43-4, 

189-40. 

, but reappearing on reaching impermeable clay at a 

lower level, 44. 

— — - , holding in solution salts) but depositing them during 

of soda and magnesia,) its course, 139-41. 

— , „ , distilled for use by loco- 
motives, and sold for 
domestic use, 141. 

, sea-, , „ 141. 

f mine-, unequal quantities of, at different seasons, 477,-573, 

584,-5,-8,-90, 608-9. 
impr^nated with salts of lime, 717. 

,1 copper, precipitation from, 

569-92; Table 

xvin.« 

,1 „ , gradually diminish- 

ing, 573. 
n 7} ; lifis lined with 

wood, and wooden plungers used for pumping, 569^70, 
holding iron-ore in suspension, preferred to clear water 
by horses and mules, 354. 
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Winter, mine-, fiah lihrive in, 855, 717-18,-81, 
— — , ■ , entire absence of, in the deep works of Chanarcillo, 

70,-148. 
„ , prevents extraction and preparation 

of much silver-ore at Chanarcillo, 138. 
• -"wheel, constructed without the use of metal, 845. 
-, fall of, applied to ventilating mines, 219-20. 

„ the blasts of forges and iron-furnaces, 219, 



Water ford, on the mean temperature at, 739. [528. 

Waters, Sampson, Esq., on gold imbedded in grey copper-ore, 878. 

Weapons, ancient, of native copper found near Lake Superior, 418- 

Weaver, T., Esq., on the clay-slate of Waterford, 593. [19. 

, „ metalliferous rocks of Wicklow, 540,-1-2. 

, „ „ deposits of „ , 543, — 5, 

549-50,-8,-4,-5,-6. 

, „ precipitation of copper | at Cronebane, 562, 

from mine-water) 573. 

, „ auriferous native silver of „ , 105. 

549. 

' , „ detrital gold of Wicklow, 627,-8,-9,-80,-1. 

I Webb & Geach, Messrs. (See Geach & Webb, Messrs.) [633,-4. 

Wellington, Mr. R., on the proportions of tin-ore in the vein-stones 

of Condurrow and Ding Dong, 472, 

■ , „ (early) profits of Botallach, 442. 

Wells, on the temperatures of water in, 735,-7,-8,-40,-5,-8,-9. 

Wendran CansolidcUed Mines, proportion of tin-ore in the vein-stone 

of, 472. 

Werner, H. A. G., on the relations between metalliferous deposits 

and the rocks which adjoin them, 187. 

West, William, Esq., on the lodes of the Phoenix Mines, Table XXV. 

Westmoreland, proportions of silver in the lead-ores of, 109. [Note. 

What'Cheer mine, on the metalliferous deposits of the, 465. 

Whims, horse-, available only for the shallower parts of mines in 

Chanarcillo, 142. 

■ , erected imderground, 76, 

Whitehall (Virginia), on the deposits of gold and tellurium at, 876. 

Whitiey, Nicholas, Esq., his Geological map of the Garadon district, 

655. 

, on the structure of the Cheesewring granite, 

672. 

* , „ stanniferous granite of Gonamena, 

665. 
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Whitley, Nicholas, Esq., coincidence of the directions of the joints in 

rocks with the valleys in 
West Cornwall, 718. 

, „ temperature of ground of 

various kinds near Truro, 779. 
Whitney, J. D., Esq., on the sandstones, conglomerates, and trap- 
rocks of Lake Superior, 892 — 404, 
423,-38,-9,-75. 
, „ directions and dips of the copper- 
deposits of Lake Superior, 404,-7,-9. 

— — — — , „ vein-stones of the copper-deposits of 

Lake Superior, 424,-5,-61,-2,-3,-4,-7. 

, „ native copper of the copper-deposits of 

Lake Superior, 485,-62,-3,-7,-76,-80. 

— ^— , „ extraction of native copper in Lirge 

masses at Lake Superior, 427. 

■ — , on the drift, and on the occurrence of masses of 

native copper in it, at Lake Superior, 460* 

, „ native silver associated with native copper 

at Lake Superior, 99, 419,-87. 



, „ prehistoric mines ) of Lake Superior, 412, 
and miners] 414, — 15, 

417,-19. 

■ , „ mining leases granted at „ , 487. 

, , j^ proportions of silver in lead-ores of the 

United States, 99. 

— , „ argentiferous gold of California, 99. 

Whitney, J. D., Esq., & Foster, J. W., Esq. (See Messrs. Foster & 

Whitney.) 

Whittlesey, C, Esq., on the virgin silver and native copper of Lake 

Superior, 419. 

' , „ prehistoric miners and mining of „ 414 

415,-19. 

• , „ „ and their ignorance of 

smelting, 419. 

^ ^j succession of trees in North American 

forests, 416. 

— ^— , „ magnetic declination in Upper Michigan, 

Whittington, extreme and mean annual temperatures at, 750. [895. 
Wicklow, on the metalliferous rocks of, 540-2. 

, „ „ deposits of, 548-69. 

— — — , „ „ „ , their displacement by 

croas-veina and joints, 558-60. 
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Wicklow, on the cost of extracting Sulphur-ore (pyrites) aad wages 

of the workmen employed, 561-2. 

auriferous silver of, 105, 549. 
mine-gold of, 549-50. 
detrital gold of, 627-34. 
„ tin-ore of 630-1. 
precipitation of copper from mine-water in, 560-89, 
temperature of wells in, 738. 
„ subterranean temperature in, 738. 
Width. (See Metalliferous deposits.) 
Willcoz, E. N., Esq., on the produce of copper-mines near Lake 

Superior, 488-9. 
Williams, Henry, Esq., on the quantity of copper-precipitate ob- 
tained from the water of the Gwennap 
aditf 587. 
Williams, Mr. James, on the precipitation of copper from mine- 
water at the Parys works in Anglesea, 581. 
Williaips, John, Esq. (of Bumcoose), the Poldice (Gwennap) adit 

commenced and extended by, 586. 
Williams, John, Esq., jun. (of Bumcoose), on the displacements of 

lodes at Wheal Feever, 226. 
Williams, John, Esq. (of Swansea), quantities and qualities of 

copper-precipitate from Cobre (Cuba), 591. 
Williams, Michael, Esq., on the Slide at Gongo Soco, 252. 

Wiltiama, Sir Williami on the silver-ore of Wheal Basset, North 

Downs, and Treskerby, 114. 

J j^ profit realized at Godolphin, 445 ; 

Table XIV. 
I y, „ in sundry of the Gwen- 

nap mines, 451 ; 
Table XIV. 

f „ „ at Ounnis Lake, 457 ; 

Table XIV, 
WilliamSi Capt. William, on the efEects of a thunderstorm at Catta 

Branca, 179. 
Wilkin, Gapt. John, his attempt to establish systematic mining in 

the Himalaya, 52. 
Wilkins, Fort (Lake Superior), annual mean temperature of, 477. 
Willaon, W. L., Esq. (Jukes, J. B., Esq., & ) on the Mining dis- 

Du Noyer, G.V., Esq.), ) trict of Eenmarei 

611-12. 
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Willson, W. L., Esq., (Jukes, J. B., Esq., & ) on tlie slates & lime- 

Du Noyer, G. V., Esq.)> j stones of Eenniare, 

611,-14. 
, „ on the fossils they 

contain, 613. 

-^— ^— — — — , „ on the metalliferous 

deposits of Kenmare, 614-15,-16,-18,-21. 

WilstDOrthi/f on the native silver, arsenical cobalt, and copper-pyrites 

of, 116. 

Winch, N. J., Esq., proportions of silver in the lead-ores of the 

North of England, 107. 

Winding-engines, on the economy of substituting steam for horse- 
power, in, 142, 668. 

Winzes and levels j substitution of, for Stapes in the mines of Coru'- 

wall, 146, 645-6,-93-4. 

Wire-rope, advantages of, compared with hempen rope, 143, 646. 

Wood, Benj., Esq., on the produce and profits of Crennis, 456 ; 

Table XIV. 

Wooden pumps, generally used in the gold-mines of Brazil, 288. 

Woods, their influence on the water of neighbouring springs, 137- ' 
, laws for the protection of, in Brazil, 844. [14:0, 844. 

WoodvUUj on the talcose-slate and auriferous deposits of, 375. 
Woodward, Dr., on the argentiferous lead-ores of Cornwall, 118,-19. 
Workmen in mines, extraordinary escapes of, 600,-66. 
Wrey, Wheal, on the rocks, lodes, and silver-ores of, 120, 710,-11. 
Wright, Mr. J. E., qualitative examination of water in the Gwennap 

adit by, 586. 
Wylliei J. F.y Esq., on the quantities and prices of chrome-ore, 

obtained at C!orri Charmaig, 649. 

York, H. C, Esq., on the proportions of tin-ore in the vein-stones 

of Boscean, Boscaswell, and Camyorth, 472. 
Yorkshire, on the displacements of strata by veins in, 72, 227. 
, proportions of silver in the lead-ores of, 109. 

Zeppenfeld, M. (& Rivot, M. L. E.), on the proportions of silver in 

French lead-ores, 104. 

Zupia, mean temperatures at the surface, and at small depths in, 

768-70. 
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DESCRIPTIO 


IN THE COLORADA LODE. 


\ 




T> * I. 


Third Limestone. 


\ M^ 


References to 

(Section) 

PL 11. 


Nfttnre of ore. 


Approximate 

quantity of 

Silver. 










lbs. Troy. 




aarUo tie Oua. 


— 






1 


TcUeneiana* 
Ssperanta. 


A 

B 
C 
D 
E 
F 








O 
H 


• 




/ 




L 






/ 




P 










Q* 


"• 




' 


Desemjpeno, 


M 


pyrites, blende, native silver, and snl- 
Luret of silTer. 


^ 




San Francu- 
qtdto. 


Rt 
Rt 

s 








Bocona, 


T 








Sian Joel, 


N 
U 








San FrancUeo 











vte^o. 


V 








San Franeitoo 

nuevo, 
DeHrio, 


^^ 


nlcal silyer ore, snlphuret of riWer, red 
yer ore, and native silver, 
nical silver ore, red silver ore, and 
tive silver. 


— 
















^ 



6 

1 
2 
8 
6 
8 
3 
7 

I 
■ 

J _ 



MirULATIOK. 



Timber. 



£ », d. 



18 10 11 



18 10 11 



OoaL 



£ 8. d. 



IroD ic Steel. 
£ t. d. 



12 12 3 

27 4 10 

3 8 10 

2 

34 5 2 



79 6 1 



31 8 6 

67 16 

26 

20 3 9 

21 19 1 
17 16 
19 9 7 



•««• 



ProTender. 



d, 

1 

4 

! 8 

11 

1 

7 

. 1 

7 

2 

) 3 
\ 8 
» 4 



Materialf, 
Aw. 



204 12 111 9 



£ «• <{. 

11 11 5 

4 12 

22 18 1 

119 15 2 

127 10 8 

44 17 

19 15 8 

17 14 3 

11 '6 7 

8 



387 15 10 



£ 9, d, 
244 15 1 

200 2 1 

176 8 

382 14 

319 2 8 

285 11 8 

233 1 9 

161 14 5 

172 19 1 

181 16 11 

204 11 

328 18 9 



Totals. 



£ a. d. 
1047 19 

944 7 5 

1103 9 7 

1491 4 10 

1414 9 4 

1255 8 10 

1160 17 6 

996 19 9 

973 9 1 

1145 11 3 

1031 11 10 

1218 2 6 



2890 18 



13783 10 11 



M<enditure, 
£\ 10 11. 



o £3 1 10 
14 4 
,10 5 
17 6 
. 3| 
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4 

4 
1 
2i 
If 
3 4 





I to £0 12 2 


per cwt. 


1 • . • 


8 10 




I to 


1 15 4 


per lb. 
each. 




5 10 5 
5 10 5 


per dozen. 
„ pint. 
„ gallon. 




5 6 
8 
3 



per cwt. 



yy owt. 



r. to 8| 



„ gallon 
each, 
per coil. 
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0*6528 
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0-8979 
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Name and 

Direction of 

Vein. 



LODB,* 

N.— 8., 

6* W. of N.— 

B. of S. 



Depth. 
Fms. 



FLUOAN.t 

32°— 37° 8. of 
E.— N. of W. 



30 



40 
66 



»f 



68 



95 



105 



i 



Di; itmcture of Bock. 



E. SOile-bnff hue ; of thick lamellar stmo- 

pis on slight exposure at the surface. 

^ — 5°; but in some places it is nearly 

ihe lade in direction and dip, are at 

and occasionally with crystals of the 

S^ gstmcture, traversed by many joints 

E. 8(^® planes of cleaTage dip 8. 8*^->10^ 
* -p'fiele. 



E.7e 
84' 

E. 68es of deayage dip 8. 8°— 10°. Tra- 
7fiV-clay. (c) 
tt with one side of the lode, — consists 
I. — (1) a central body of galena; en- 
Iranslucent quarts, — (3) milk-white 
|-(5) yellowish quarts containing mi- 
bf quarts,— (6) galena slightly mixed 
be, which gradually passes into the 
^2. p. 702.) 



ende in separate crystals : generally 
etimes of schistose structure. 
8, dark blue. 



the planes of deayage dip S. 10* 
lode. 



Flucan. 



Lode ^heaved 12 
feet L.8JL. 



Lode heaved 10 
feet L.8.A. 



Lode heaved 2 ftet 
1j.S»A. _. 



* Continuation of the 1 mailer Jtueam, which do not reach the turfaoe. 
t The ore occurs in sm and lAtkeard Dirtrid, pp. 87— 8. 
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risk breeze, E. 
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Ight breeze, E. 

I », y 8, W, 

risk breeze, S.W. 
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